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LIGHTING PLAN  
FOR  

GREATER MOOSES TOOTH UNIT FACILITY DEVELOPMENT 

1. INTENT 

The lighting plan for the ConocoPhillips Alaska Inc. (CPAI) Greater Mooses Tooth (GMT) Unit 
and operating area is intended to minimize the impact on the environment while meeting all 
legally required codes and regulations. It will also meet industry safe practice standards for 
adequate lighting for appropriate tasks. 

2. ENVIRONMENTAL IMPACT 

The light visible from outside the facility will be minimized by using the following techniques: 

 Exclude the use of horizontally aimed flood lights. 

 Accomplish lighting of large areas for safety including egress, security and bear watch 
by using downcast floodlights that direct the illumination downward into the facility area 
and not outward or upward. 

 Minimize outdoor task lighting including equipment, stairways, walkways and ladders by 
using a limited brightness fixture, a downward design refractor and/or a shield dome 
reflector. 

 Shade externally facing windows on buildings to reduce the amount of light emanating 
out.  

3. SAFE DESIGN 

In following industry safe practice standards for lighting, CPAI will meet design criteria that 
include the following provisions: 

 Protection of personnel and equipment must be the primary consideration in the design 
of any installation. Strict attention shall be paid to all safety and hazard rules in the 
OSHA regulations (29 CFR 1926), National Electrical Code (NFPA24 70), and the 
National Electrical Safety Code (NESC).  

 Adequate outdoor lighting, including the required emergency illumination levels, shall be 
provided on a minimum or maintained basis in all areas and levels of modules as 
specified in foot-candles as shown in the following table. The tabulated values are from 
ANSI/IESNA RP-7-01 – Recommended Practice for Industrial Lighting, produced by the 
American National Standards Institute (ANSI) and the Illuminating Engineering Society 
of North America. 

                                                 
24

 National Fire Protection Association 
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Type Of Area 
Normal 
foot-candles 

Emergency 
foot-candles Measuring Location 

Process Areas 

Pump Units 30 5 Ground 

Valves and/or Manifolds 30 5 At Handle 

Heat Exchangers 30 1 Ground 

Heaters – Local Boards 40 10 3 Ft. 

Operating Platforms 20 5 At Platform 

Machinery Maintenance Areas 30 2 Ground or Platform 

Tanks & Vessels 20 1 Ground 

Ladders & Stairs 10 1 Ground 

Instruments, Gauges(Observed) 30 2 At Gauge 

Instruments (Maintenance) 30 2 At Instrument 

Pipe ways – General 10 1 Ground 

Walkways 10 1 Ground 

General Area 10 0.5 Ground 

Non-Process Areas (at Facilities) 

Indoor Substation 30 5 Floor 

Loading & Unloading 10 1 Floor 

Rotating Machinery 30 5 Floor 

Street Lighting – Outdoor 0.5 0 Ground 

 

 Sharp gradients in illumination ratios (10-to-1 or greater) shall be avoided to provide for 
a visually safe installation. (ANSI/IESNA RP-7) 

 Light loss (maintenance) factor shall be 0.65 for all fixtures. 

4. IMPLEMENTATION 

4.1 GMT1 Project Location 

The proposed GMT1 Development Project includes a drill site located within de the GMT Unit, a 
pipeline and road corridor to CPAI facilities at Colville Delta 5 (CD5), an ancillary water pipeline 
between CD1 and CD4, and a new gravel source (the Clover Material Source Site).   

The GMT1 Development Project is located on the North Slope of Alaska within the National 
Petroleum Reserve-Alaska (NPR-A) and immediately west of the Colville River Delta (Figure 1-
1). The proposed GMT1 drill site and Clover Material Source are wholly on federal lands within 
the northeastern portion of the NPR-A. The road and pipeline corridors cross both federal lands 
and private lands held by the Kuukpik Corporation (Nuiqsut Village Corporation) within the 
NPR-A (Figure 1-2). 

The GMT1 drill site is located in Section 6, Township 10N, Range 3E (T10N, R3E), Umiat 
Meridian (UM). The road and pipeline corridors cross through Section 6, T10N, R3E UM; 
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Sections 24 through 28, 29 (pipeline only), 31, 32 and 33 (road only); T11N, R3E UM; and 
Sections 18 and 19, T11N, R4E UM.  

The Clover Material Source Site (Clover Site) is located at T10N, R4E, Section 6 UM.  

4.1.1 GMT1 Drill Site 

The 11.8-acre GMT1 drill site will contain wellheads, elevated pipe racks, basic process and 
related modules, valve shelters, and well work equipment during the production operations 
(Figure 1-3). During drilling operations, a drilling rig, drilling material storage facilities and a 
communication tower will be located on site.  

Overall area lighting will be provided by two (2) high mast light poles. The high pressure sodium 
(HPS) lighting fixtures will be mounted approximately 100 feet high and will cast light downward. 
These fixtures will contain the lamp within the reflector rather than below and within it. Having 
the lamp within the reflector will minimize light outside of the intended area of illumination. To 
minimize light being cast beyond the pad, the poles will be located away from the pad edge.  

Outdoor task and egress lighting shall be accomplished using limited wattage HPS fixtures. In 
addition, fixtures will use an IESNA25 Type V refractor26. These fixtures use an enlarged globe 
that minimizes the visual intensity of the fixture when viewed from a distance. The refractor also 
includes an interior top reflector that directs the light outward and downward. This refractor 
diminishes the light cast upward when compared to older designs of simple globes. This style of 
fixture will be used on buildings near doors, on walkways, stairways and around equipment. 

During drilling and production operations, CPAI will require shading or shielding of all outward-
facing windows of on-site buildings. This will reduce the amount of light emanating outwards 
that may impact migratory patterns of surrounding area wildlife.  

CPAI’s drilling operations will require placement of a communication tower on-site. CPAI will 
abide by all applicable Federal Aviation Administration (FAA) and Federal Communications 
Commission (FCC) requirements for the tower, including the FAA Advisory Circular AC 
70/7460-1K - Obstruction Marking and Lighting Manual. Further information on the drilling 
equipment CPAI will utilize for the GMT1 project and associated lighting requirements is 
presented in Appendix A of this document.   

4.1.2. Clover Material Source Site 

CPAI proposes to develop the Clover Material Source Site as the source of its GMT1 project 
gravel needs.  The Clover Site is located within the NPR-A (Figure 1-2). Activities at the Clover 
Site will occur in two phases – an excavation phase and a remediation/rehabilitation phase. The 
excavation phase will be completed within a single winter season and will occur during times 
when there is limited to nonexistent natural light.  For these operations, CPAI will follow all 

                                                 
25 Illuminating Engineering Society of North America 
26 Type V refractors are a class of luminaires mounted over the center of the area to be lighted. Type V applies to areas where 

light is to be distributed evenly in all directions.  
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applicable FAA and Mine Safety and Health Administration (MSHA)27 lighting requirements in 
addition to the industry safe practice standards and design features discussed in Section 3 of 
this document.  

Phase 2 operations consist of rehabilitation and reclamation operations which are planned to 
occur during summer months with monitoring activities continuing over several years. Work 
associated with this phase will occur during daylight hours only. No additional lighting 
requirements are anticipated at this time. Should additional lighting be required, CPAI will 
update this lighting plan accordingly and provide updated copies to all applicable regulatory 
agencies.  

4.2. Drilling Rig, Ball Mill, and Camp Lighting 

The current lighting protocol for drill rigs operating in CPAI’s Colville River Unit is attached as 
Appendix A: Doyon 19 Rig, Ball Mill & Camp Lighting. This plan summarizes the lighting 
protocol used for drill rigs and temporary drill camps and operations with the goal of minimizing 
outward radiation of light from the drill sites that may attract and/or disrupt migrating wildlife 
such as the spectacled eiders. CPAI will adopt this protocol for its GMT1 operations.  

 

 

                                                 
27 The MSHA regulations applicable to lighting are detailed in 30 CFR Part 19 and 20 
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Figure 1-1: GMT1 Project Vicinity28  

                                                 
28

 Figure 1-1 obtained from the July 2013 submitted CPAI GMT1 Development Project Environmental Evaluation Document (EED) 
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Figure 1-2: Greater Mooses Tooth Unit Land Ownership29 

                                                 
29

 Figure 1-2 obtained from the July 2013 submitted CPAI GMT1 Development Project Environmental Evaluation Document (EED) 
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Figure 1-3: GMT1 Proposed Pad Footprint – Production Operations30 

 

  

                                                 
30 Figure 1-3 obtained from Appendix A, Sheet 6 of 36 of the July 2013 CPAI GMT1 EED  
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1.0 Introduction 

This erosion control plan has been prepared for ConocoPhillips Alaska Inc. (CPAI) Greater 
Mooses Tooth (GMT) Development Project (GMT1). This erosion control plan has been adapted 
and where applicable modified from the previously submitted and reviewed ‘Alpine Facility 
Erosion Control Plan’ which was developed in support of the current Colville Delta (CD) and 
Alpine Satellite Development Program (ASDP) operations. The GMT plan is designed to meet 
the requirements of special conditions 2(s), 2(d), 7 and 16 of United States Army Corp of 
Engineers (USACE) permit number POA-2004-253, which covers GMT1 (previously designated 
as CD6).  

The primary purpose of this plan is to aid in the documentation, identification and maintenance 
of erosion control methods to be utilized on the proposed GMT1 project. Erosion control 
measures and installation are described in Section 2. Operations, monitoring and maintenance 
procedures are presented in Section 3. Project references are presented in Section 4. 

The proposed GMT114 project includes a drill site within the GMT Unit, a pipeline and road 
corridor from GMT1 to the CPAI CD5 facility, an ancillary water pipeline between CD1 and CD4, 
and the development of a new gravel source (referred to as the Clover Material Source Site). 

1.1 Project Background 

ConocoPhillips Alaska Inc. (formerly Phillips Alaska, Inc. and ARCO Alaska, Inc.) was granted 
permits in 1998 to construct the Alpine Development on the Colville River Delta on the North 
Slope of Alaska (North Slope). Alpine currently consists of the CD1 and CD2 gravel pads, a 
5,000–foot airstrip, and a 3.5-mile CD2 access road. The 38-acre CD1 pad includes operational 
facilities, oil wells, and material storage. The 10-acre CD2 pad serves as a satellite drill site and 
is connected to the CD1 pad by the CD2 gravel road. The layout of the CD1 and CD2 facilities is 
identified on drawing CE-AP00-201 presented in Appendix A. 

The expansion of Alpine by the ASDP, first included construction of the CD3 and CD4 satellite 
drill site facilities. The CD3 facility consists of a 12-acre gravel pad with a 0.4-mile CD3 access 
road connecting to a 3,000-foot airstrip. The CD4 facility consists of a 10-acre gravel pad and 
the 3.8-mile CD4 access road. Layouts of the CD3 and CD4 facilities are presented on drawing 
CE-CD-30-103 in Appendix B and on drawing CE-CD-40-103 in Appendix C, respectively. 
CPAI’s most recent CD development (CD5) is currently under construction 

There are no permanent roads connecting Alpine to the existing North Slope road infrastructure. 
Access to Alpine is by aircraft in the summer and either by ice road or aircraft in the winter. 
Yearly access to CD3 is by aircraft or ice road in the winter. CD4 is connected to CD1 via the 
CD4 access road. CD5 is connected to the CD4 access road via the CD5 access road which 
has a series of bridges over Lake L9323, the Nigliq Channel, Lake L9341, and the Nigliagvik 
Channel.  

                                                 
14 GMT1 was previously referred to as CD6 in the Bureau of Land Management (BLM) ASDP Final Environmental Impact 

Statement with a Record of Decision (ROD) approving the BLM authorizations needed for development of the ASDP. 



Alpine Facility Erosion Control Plan  Greater Mooses Tooth 

December 17, 2013 D-6 

The proposed GMT1 project includes an 11.8-acre drill site capable of accommodating 33 oil 
wells targeting GMT Unit reserves, a 8.4-mile-long pipeline and 7.8-mile-long road corridor from 
GMT1 to CD5, an ancillary water pipeline between CD1 and CD4, two 0.35-acre manual valve 
gravel pads15 and a 18.7-acre new gravel source. The GMT1 project will also require the 
instillation of rig-capable bridges over Crea Creek and the Ublutuoch River. Ice roads will be 
constructed to access the gravel source at the Clover Material Source Site during the first year 
of the mine site development. CPAI may also require ice pads be constructed for the staging of 
equipment during construction of bridge crossings. The GMT1 drill site will be accessed by an 
all-season 32-foot crown width gravel road designed to withstand a 50-year flood event with 3 
feet of freeboard. 

Location of CPAI’s CD and GMT1 facilities is detailed in Figure 1-1.  

1.2 Site Location 

The Alpine operating area is located on the North Slope near the center of the 230-square-mile 
Colville River Delta. The delta consists of rolling tundra with relatively little vertical relief, 
interspersed with shallow lakes, frost polygons, sand dunes, and active and abandoned river 
channels.  

The GMT1 project is located on the North Slope within the National Petroleum Reserve-Alaska 
(NPR-A), immediately to the west of the Alpine and ASDP developments. The proposed GMT1 
drill site and gravel source are wholly contained on Federal lands administered by the Bureau of 
Land Management (BLM) and on private lands held by the Kuukpik Corporation (Nuiqsut Village 
Corporation) (Figure 1-2). The northern portion of the ancillary pipeline corridor between CD1 
and CD4 is owned by the State of Alaska, and managed by the Alaska Department of Natural 
Resources (ADNR). Kuukpik owns land along the southern portion of the ancillary pipeline 
corridor between CD1 and CD4. None of the proposed project facilities is located on or near 
Native Allotments.  

The GMT1 drill site is located in Section 6, Township 10N, Range 3E (T10N, R3E), Umiat 
Meridian (UM) at latitude 70.2543 and longitude -151.4835. The road and pipeline corridors 
cross through Section 6, T10N, R3E UM; Sections 24 through 28, 29 (pipeline only), 31, 32 and 
33 (road only), T11N, R3E UM; and Sections 18 and 198, T11N, R4E UM.  

The proposed gravel source is located in Section 6, T10N, R4E UM at latitude 70.2505 and 
longitude -151.2335. The ancillary water pipeline is located in Sections 12 and 13, T11N, R4E 
UM and Sections 6, 7 and 18, T11N, R5E UM. 

1.3 Site Background 

Most erosion potential on the existing Alpine Development, the ASDP and the proposed GMT1 
project occurs during May and June during and immediately following spring breakup. Erosion 
may also result from spring snowmelt runoff from pads and roads. The GMT1 gravel source site 

                                                 
15

 The manual valve locations will be on both sides of the Ublutuoch River to isolate the pipeline crossing section and minimize 
spill impacts should a pipeline leak or break occur. 
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may experience local erosion when close by streams overflow their banks during spring break 
up and following summer high-precipitation events in the Brooks Range.  

Although rare and undocumented at CPAI’s nearby Alpine operations, occasional flooding can 
occur in the summer or fall from rain events which could result in erosion at the GMT1 project 
locations. 

Drainage design for the GMT1 facilities will direct floodwater and runoff water to locations 
adjacent to roads, pads, and runways during spring break up and summer high-water events. 
During breakup, gravel at the surface of roads and pads is still frozen, minimizing erosion 
potential. Roads and pads are designed so that after breakup, when the surficial gravel thaws, 
the thermal active layer stays within the gravel prism and does not penetrate the ground 
surface. 

Based on available records (Baker 2003), annual breakup on the Colville River Delta usually 
occurs between May 15 and June 15. The earliest observation of water flowing at the head of 
the delta is May 8. Historical records indicate that the average date of peak water surface 
elevation at Alpine is June 2. Given the proximity of the Alpine Development to the proposed 
GMT1 project area, CPAI will utilize this information and timing during planning and scheduling 
activities for the development of GMT1.  

A detailed summary of Alpine erosion has been documented in accordance with USACE permit 
2-960874, Colville River 18. Monitoring and reporting of spring breakup conditions have been 
completed annually from 1999 to the present. CPAI is utilizing this available long-term data 
when designing its GMT1 infrastructure to reduce erosion impacts and events.  

1.4 Climate 

The Alpine and ASDP facilities are situated within the Arctic Coastal climatic zone. This 
zone is characterized by long cold winters and short cool summers. The mean annual 
temperature is approximately 10 degrees Fahrenheit (OF), and average daily temperatures 
can fall below freezing on 200 or more days of the year. The annual precipitation total for the 
area is 7.8 inches, with 3.4 inches falling as rain and the remainder as snow. Seasonal 
snow cover typically begins in late September and lasts until late May to mid-June. 

Windy conditions are common along the Arctic Coast. Prevailing northeasterly winds blow 
cold air off the Arctic Ocean. These winds are strongest in the winter and result in significant 
drifting and redistribution of the snow pack. 

The GMT1 project is also located within the Arctic Coastal climatic zone and is subject to 
an arctic maritime climate. Daily temperatures recorded at the village of Nuiqsut range from 
-56 to 78°F. Annual precipitation averages about 5 inches, with 20 inches of annual 
snowfall. 
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Figure 1-1: GMT1 Project Vicinity16  

                                                 
16

 Figure 1-1 was obtained from the July 2013 CPAI GMT1 Development Project Environmental Evaluation Document (EED). 
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Figure 1-2: GMT Unit Land Ownership Map17 

                                                 
17 Figure 1-2 was obtained from the July 2013 CPAI GMT1 Development Project Environmental Evaluation Document (EED). 
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2.0 Erosion Control Measures and Installation 

Erosion control on the Alpine and ASDP facilities is accomplished using a combination of 
biotechnical and engineering control (physical armor) methods. Erosion measures at GMT1 
will use the same control methods used at Alpine and ASDP, with the specific techniques 
customized to GMT1’s site-specific features.  

Biotechnical measures generally include native seeded grass with mulch, tackifier,18 fertilizer, 
and erosion control matting. Engineering control measures generally include physical armor 
such as gravel-filled bags, riprap, revetment mats and geotextile fabric. 

The type of erosion control measure to be used is based on the level of risk identified at 
individual locations. The types of measures taken in relation to the various facilities are 
presented in drawings prepared for each facility (Appendix A, B, C, D and E).  

The following subsections present a brief discussion of each measure. 

2.1 Biotechnical Stabilization 

Biotechnical stabilization methods are currently used at Alpine and ASDP facilities in low 
to medium risk areas based on hydrologic modeling. This methodology will continue 
forward and be applied to the GMT1 project.  

These applications and methods have been reviewed previously by USACE and the 
applicable permits issued.  

2.1.1 Native Seeded Grass 

Native seeded grass includes the application of grass seed native to the North Slope in 
addition to appropriate mulch, tackifier, and fertilizer. This method may also include the use of 
protective erosion control matting. Seeding is favored in areas of low to medium risk 
because of the increased area of coverage per unit cost and favorable aesthetics, and is 
based on documented success during lower-velocity surface water flow conditions. Once 
established, native seeded grass provides a permanent erosion control measure with 
limited maintenance required. 

Some disadvantages to seeding include required routine fertilizing and susceptibility to 
damage during any potential reworking or reseeding of side slopes. Seed currently applied 
at the Alpine facilities, and which will be utilized at GMT1, consists of both wildlife-palatable 
and non-palatable seed mixes. In the GMT1 project area where high volumes of human 
activity is expected, non-palatable seed mixes will be used in an attempt to minimize the risk 
of human-wildlife interaction.  

CPAI will continue to conduct a plant species analysis prior to construction activities to garner a 
more site-specific database of plant species and species ratios. This information will be used 
during revegetation activities. Such grass species as Poa glauca (glaucous bluegrass), 
Arctagrostis latifolia (wideleaf polargrass) and Poa alpina (alpine bluegrass) may be planted in 
                                                 
18

 Tackifers are chemical compounds used in formulating adhesives to increase the tack/stickiness of the surface to the adhesive. 
They are usually used in association with hydraulic seeding and hay/straw mulch techniques 
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terrestrial areas at predetermined rates of application. CPAI will apply, at an appropriate rate, 
phosphorus-based fertilizer to the treated areas to further assist in revegetation. Phosphorus-
based fertilizers promote root growth, seed germination and flowering, further increasing the 
success rate of seed establishment. Fertilizer specifications will be determined after CPAI 
conducts a site-specific species analysis of the GMT1 project locations, to ensure that the 
appropriate fertilizer composition is selected. 

2.1.1.1 Grass Seed Application 

2.1.1.1.1 Seed Application 
Prior to seeding of the GMT1 facilities, fill slopes will be compacted by tracked earthmover. 
Facility slopes requiring reseeding will be compacted if necessary. Fill slopes identified for 
grass seed will be seeded from the toe of the fill to the shoulder break. Seeding will be 
performed by various methods that may include, but are not limited to, broadcast hand-
spreading or hydro-seeding. At Alpine, seed has typically been applied by broadcast (dry) hand-
spreader. All broadcast seeding will take place in the spring or fall depending on germination 
requirements. Hydro-seeding, or application of seed within a hydraulic slurry under pressure, 
is under consideration for future seed applications. With hydro-seeding, the seeds are 
thoroughly wetted which promotes quicker germination. However, wetted seeds are 
susceptible to frost kill if applied in the fall. Accordingly, hydro-seed applications will be limited 
to early summer when temperatures remain above freezing. The application of native grass 
seed will be conducted in accordance with industry-approved standards pertaining to the 
North Slope. 

Seed mix will be applied at a minimum rate of 40 pounds per acre (Ibs/acre). For the 
reclaimed slopes associated with the Clover Material Source Site, it is anticipated that the 
application rate will vary from 20 lbs/acre to 5-10 lbs/acre depending on location and slope 
Seed mix will consist of a mixture as specified in the drawings or approved equivalent 
application appropriate for the site. Seed mix specifications for the Alpine facilities are 
presented on the CE-AP00 drawing series in Appendix A. ASDP facility seed mix is specified 
on the CE-CD-30 drawing series in Appendix B and on the CE-CD-40 drawing series in 
Appendix C. Seed mix specifications for GMT1 are still being developed and will be provided 
for review and appended to this plan upon completion. 

2.1.1.1.2 Mulch 
Mulch is a protective covering, usually consisting of organic matter such as leaves, straw, 
or peat. Mulch will be used along with native seeded grass to prevent the evaporation of moisture, 
the freezing of roots, and the growth of weeds. The application of mulch will take place during 
both initial seeding (GMT1 facilities) and during any potential reseeding efforts. Application of 
the mulch, either by hand or by hydro-seeding, will be simultaneous with the seed. The mulch will 
be applied according to North Slope industry-approved standards. The type of mulch will be 
consistent with the drawings (Appendix A-D) or an approved equal appropriate for the site. Mulch 
specifications for the Alpine facilities are presented on the CE-AP00 drawing series in Appendix 
A. ASDP facility mulch is specified on the CE-CD-30 drawing series in Appendix B and on 
the CE-CD-40 drawing series in Appendix C. Mulch specifications for GMT1 are still being 
developed and will be provided for review, as well as appended to this plan upon 
completion.  
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2.1.1.1.3 Tackifier 
Tackifier is an ingredient used to help hold all the ingredients of a hydraulic slurry together. 
These ingredients are namely fertilizer, water, seed, and mulch. Tackifiers typically aid in 
erosion control by simply holding the soil in place. During hydro-seeding practices, tackifiers will 
be used during both the initial application and any necessary reseeding efforts using native 
grass seed. Use of a tackifier will be in accordance with North Slope industry-approved 
standards. 

2.1.1.1.4 Sprigging 
During reclamation activities for the Clover Material Source Site, CPAI will construct islands that 
rise above the anticipated high water line when the gravel mine is filled with water, as indicated 
in the Clover Material Source Mining and Rehabilitation Plan. For areas of island and mine 
slopes under shallow water, CPAI will utilize transplanting or sprigging. Indigenous plant species 
from the project area will be used for transplanting. If appropriate, CPAI will use a slow-release 
fertilizer tablet to facilitate the establishment of transplanted vegetation.  

2.1.1.1.5 Fertilizer 
Fertilizer will be added to revegetated areas to provide additional nutrients for plant growth. 
During the initial application, fertilizer will be applied simultaneously with the seed and 
mulch either by hand or by hydro-seeding. To maintain the productivity of the grass cultivars 
on gravel side slopes, fertilizer will most likely have to be reapplied at least every 5 years, but 
possibly as often as every 3 years. Adjacent vegetation may colonize the side slopes near 
the toe. The cover provided by these natural colonizers will be minimal except in wetter 
areas. Natural colonization is expected to be negligible higher up the slope where the gravel 
is too thick to allow plant roots to reach the natural water table of the surrounding tundra. 

Fertilizer will be applied at a minimum rate of 400 lbs/acre, or 9.2 lbs per 1,000 sq. ft. Fertilizer 
will be of standard commercial types supplied separately or in mixtures. Containers will be 
moisture proof and marked with the weight and manufacturer’s guaranteed analysis of the 
contents showing the percentage for each constituent. 

Strict adherence to the fertilizer mixture and specified application rate will be maintained so that 
runoff from fertilized areas does not contribute to eutrophication of nearby waterbodies. In 
addition, application of fertilizer will be performed in a manner that minimizes the 
potential of nutrient enhancement in surrounding lakes and ponds. Once the seed has 
developed a rooting system, the loss of nutrients to surface runoff will decrease, reducing 
the potential for eutrophication of nearby waterbodies. 

Should fertilization of the Clover Material Source Site underwater side-slopes be required to 
facilitate the establishment of transplanted vegetation, CPAI will use a slow-releasing tablet 
fertilizer to avoid negatively affecting the water quality of the water-filled gravel mine.  

All seeded areas will be fertilized with fertilizer specified in the drawings or an approved 
equivalent applicable to the site. Fertilizer specifications for the Alpine facilities are 
presented on the CE-AP00 drawing series in Appendix A. ASDP facility fertilizer is specified 
on the CE-CD-30 drawing series in Appendix B and on the CE-CD-40 drawing series in 
Appendix C. Fertilizer specifications for GMT1 are presently being designed and will be included 
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within this plan and made available for review upon completion of the drawings.  

2.1.2 Erosion Control Matting 

Erosion control matting may be used to protect seeded areas at locations where 
hydrologic modeling predicts flow velocities greater than 3 feet per second. Where used, 
the erosion control matting will be in accordance with specifications presented in the 
drawings (Appendix A-D) or an approved equivalent appropriate for the North Slope. Erosion 
control matting specifications for the Alpine facilities are presented on the CE-AP00 drawing 
series in Appendix A. ASDP facility erosion control matting is specified on the CE-CD-30 
drawing series in Appendix B and on the CE-CD-40 drawing series in Appendix C. Erosion 
control matting specifications for GMT1 are presently being designed and will be included within 
this plan and made available for review upon completion of the drawings  

Ideally, CPAI will schedule the installation of erosion control matting at the ASDP and 
GMT1 facilities to occur within 1 week after seeding and per manufacturer’s specifications. 
However, uncontrollable variables such as those relating to weather or access may delay 
blanket installation. 

2.2 Physical Armor 

Physical armoring techniques are effective for controlling erosion and protecting side slopes in 
areas where the risk of erosion, as determined by hydrologic modeling, is higher. Generally the 
material and installation costs of physical armor are greater than for biotechnical stabilization 
methods, but the maintenance costs are lower. Placement location of armoring materials, 
design details, material specifications and installation notes are presented in the drawings 
(Appendix A-D). 

2.2.1 Gravel-Filled Bags 

Gravel-filled bags will be placed as physical armor on ASDP and GMT1 facility slopes as 
specified in the design drawings (Appendix B and E respectively).19 Gravel-filled bags will be 
used for both permanent and temporary control measures. Primary advantages of the gravel-
filled bags include the simplicity of filling, installing and repairing the bags and the option of 
filling the bags immediately prior to installation, eliminating stockpiling efforts and space 
requirements. Disadvantages to the bags include susceptibility to ice damage, solar 
degradation, and destruction from heavy equipment. Gravel-filled bags require more 
maintenance than most other types of physical armoring. 

Gravel bags vary in size (between 2 and 4 cubic yards) and in style. Mixing of woodchips into 
the gravel filler has been done in some cases where consistent with permit stipulations. Gravel-
filled bags will be installed in accordance with the drawings. Gravel bag specifications for the 
Alpine facilities are presented on the CE-AP00 drawing series in Appendix A. ASDP facility 
gravel bag specifications are specified on the CE-CD-30 drawing series in Appendix B and on 
the CE-CD-40 drawing series in Appendix C. Gravel bag specifications for GMT1 are presently 
being designed and will be included within this plan and made available for review upon 
completion of the drawings  

                                                 
19 GMT1 project designs and drawings will be incorporated into Appendix E upon design completion. 
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2.2.2 Riprap 

The use of riprap has proven to be effective in providing complete protection from erosion. 
Similar to Alpine and ASDP facilities, riprap will be placed at the GMT1 facilities on identified 
slopes and at culvert inlets and outlets. Advantages of riprap include excellent protection from 
waves, ice and the highest expected water velocities, as well as resistance to ultraviolet rays. 
Some disadvantages include the necessity to secure a permitted material source on the North 
Slope, high transport and installation costs, increased encroachment onto the tundra, 
increased use of heavy equipment, and the extra work and space required to stockpile the 
material prior to installation. 

Riprap material specifications, installation procedures, and placement selection will be 
followed in accordance with the drawings. Riprap specifications for the Alpine facilities are 
presented on the CE-AP00 drawing series in Appendix A. ASDP facility riprap specifications 
are specified on the CE-CD-30 drawing series in Appendix B and on the CE-CD-40 drawing 
series in Appendix C. Riprap specifications for GMT1 are presently being designed and will be 
included within this plan and made available for review upon completion of the drawings.  

2.2.3 Revetment Mats 

Revetment mats consist of concrete blocks connected together with cables forming an 
articulating mat. Similar to riprap, concrete revetment mats provide excellent protection 
against wave, ice and the highest expected water velocities. The mobility of the 
revetment mat and modular installation are two advantages over riprap. Revetment mats can 
be installed temporarily if needed during periods of isolated erosion or rainfall events. 
Similar to riprap, revetment mat disadvantages include increased shipping costs and 
stockpiling issues. 

Concrete revetment mats will be designed and installed in accordance with specifications 
detailed in the drawings. Similar to the Alpine and ASDP facilities, installation of the 
revetment mats for the GMT1 facilities will also include placement along culvert outlets and 
along bridge abutments. Revetment mat specifications for the Alpine facilities are presented 
on the CE-AP00 drawing series in Appendix A. ASDP facility revetment mat specifications 
are specified on the CE-CD-30 drawing series in Appendix B and on the CE-CD-40 drawing 
series in Appendix C. Revetment mat specifications for GMT1 are presently being designed 
and will be included within this plan and made available for review upon their completion.  

2.2.4 Geotextile 

Geotextile fabric may be used at the GMT1 facilities in combination with any of the other 
erosion-control techniques. Fabric specified in the drawings, or equivalent products suitable for 
the North Slope, will be utilized. Installation will be conducted per manufacturers’ specifications. 

2.2.5 Bridge Abutments 

CPAI will utilize sheet pile abutments to enhance erosion protection at the Ublutuoch River and 
Crea Creek bridges included within the GMT1 project design. Sheet pile abutments are 
relatively easy to install, reduce the quantity of riprap or other erosion-control materials required, 
and help to protect the bridge structure from the effects of river scour during high-flow events.  
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3.0 Operations, Monitoring, and Maintenance Procedures 

CPAI’s proposed GMT1 operations will utilize the Operations, Monitoring and Maintenance 
(OM&M) procedures within the existing Alpine Facilities Erosion Control Plan. These OM&M 
procedures have been developed to provide CPAI Road and Pad personnel with a user-friendly 
step-by-step procedure manual for all aspects of erosion control operations. The following 
sections describe existing OM&M procedures and preventive maintenance plans currently in 
place at Alpine and ASDP which will be adopted for the GMT1 project.20 

3.1 Pads, Roads and Runways 

Surface maintenance, snow removal, dewatering, and dust control activities are conducted in a 
manner intended to minimize the potential of erosion caused by surface water runoff during 
spring snowmelt. The majority of surface water runoff occurs during spring break up in May and 
June when accumulated snow melts and flows naturally off of the pads, roads and runways, as 
well as when ice roads melt.21 The following plans and procedures are currently being utilized at 
CD1 and CD2, will continue to be used at the ASDP facilities, and will be adopted for the GMT1 
proposed operations: 

 Storm Water Pollution Prevention Plan, 

 Snow Removal Standard Operating Procedure (SOP), 

 Dust Control SOP, and 

 Alpine Control Inspection Preventative Maintenance Plan – YAA1-D-0170 

3.1.1 Surface Maintenance 

Surface maintenance is conducted in a manner to minimize the potential of surface water 
runoff. Where applicable, gravel surfaces are graded in a way to limit the potential of surface 
water runoff by directing water to low spots or sumps. Maintenance procedures are 
performed in accordance with agency regulations and permit stipulations. The following surface 
maintenance procedures will be followed: 

 Crown road and airstrip surfaces with heavy equipment minimizing concentrated areas 
of surface water runoff, 

 Grade surfaces to minimize the potential of surface water ponding and concentrated 
areas of surface water runoff, 

 Maintain Alaska Department of Environmental Conservation required sump areas to 
allow for proper collection and disposal of accumulated surface water, 

 Add cement, or other approved products, to the gravel at identified problem areas for 
drying purposes,  

                                                 
20

 These procedures will also be utilized for the ASDP facilities. 
21

 GMT1 Clover Material Source Site operations will utilize access ice roads.  
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 Perform regular inspection of surfaces including reporting problem areas listed above to 
appropriate personnel,  

o Utilize gravel from the Clover material source site to address any surface 
subsidence or erosion features that may be detected on the GMT1 drill pad 
location.  

Should there be any tundra strikes during construction or surface maintenance activities, CPAI 
will immediately halt operations and contact the appropriate government agencies and notify the 
Roads and Pads Foreman. CPAI will document the location of the strike and compile all 
applicable information into an incident report for submission to the agency(ies). CPAI will 
conduct a follow up investigation during the summer months, devise a remediation plan and 
submit the necessary information to the agency(ies) for review. 

3.1.2 Snow Removal 

Proper techniques and timing of snow removal activities will minimize the potential of erosion 
due to surface water runoff following spring snowmelt. Snow removal will be completed by 
Alpine Roads and Pads operators or personnel approved by the Roads and Pads foreman. 
Snow removal practices occur at the discretion of the Roads and Pads foreman prior to spring 
breakup. The timing of snow removal at GMT1 will be primarily dependent on closures of the ice 
road and available equipment. The following guidelines and practices will be followed during 
snow removal activities: 

 Identify and designate snow push and storage areas, 

 Minimize snow push to tundra at flare areas to avoid excess increased snow depth and 
prevent prolonged breakup, 

 Use snow blowing equipment to minimize gravel carry over to the tundra, 

 Identify, segregate, and properly dispose of snow containing debris and potential 
contamination,  

 Document location of gravel or other debris entrained in the snow that was pushed onto 
the tundra.  

o If practicable, clear gravel out of the snow pile prior to melting,  

o If not practicable, ensure gravel and/debris is retrieved from the tundra as soon 
as possible after snow melt,22 and 

 Perform regular inspection and evaluation of snow accumulation and weather conditions. 

Should there be any tundra strikes during the snow removal operations, CPAI will immediately 
halt operations and contact the appropriate government agencies and notify the Roads and 
Pads Foreman. CPAI will document the location of the strike and compile all applicable 
information into an incident report for submission to the agency(ies). CPAI will conduct a follow 
up investigation during the summer months, devise a remediation plan and submit the 
necessary information to the agency(ies) for review.  

                                                 
22

 This would occur within the same growing season as when deposition occurred. 
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3.1.3 Dewatering 

During periods of heavy precipitation the potential of runoff erosion is increased. Dewatering 
activities will occur during spring snowmelt and periods of heavy precipitation. Dewatering 
activities will be conducted in accordance with issued permits, by trained personnel using a 
vacuum truck (“Super Sucker”) or other available equipment. The following procedures will be 
utilized during dewatering activities: 

 Construct temporary sumps and diversion structures for the collection of surface water 
runoff, 

 Construct temporary diversion structures adjacent to thermokarsting tundra at flare areas 
for the collection of surface water runoff and discharge at alternate locations during 
breakup, 

 Inspect surface water for sheen prior to discharge on the tundra, 

 Properly dispose and or treat surface water containing an identifiable sheen or other 
contaminants, 

 Inspect the discharge point to prevent erosion, moving discharge point if needed, 

 Discharge water at an appropriate rate to prevent erosion due to water velocity, and 

 Perform regular inspection of surfaces for dewatering purposes. 

3.1.4 Dust Control 

Proper techniques and training will be in place to provide adequate dust control practices. 
Large-scale dust control will be accomplished using on-site water trucks or other suitable 
equipment. Dust control activities will be monitored and scheduled by Alpine Roads and Pads 
personnel. Activities will be conducted in a manner to comply with applicable permit stipulations. 
The following procedures will be utilized during dust control activities: 

 Conduct annual training for dust control regarding permit stipulations, application 
procedures and techniques, identification of dust control areas, and location of permitted 
water sources, 

 Reduce dust control activities when precipitation (rain, snow, frost, dew, fog, etc.) 
provides adequate coverage, 

 Apply proper amount of water at appropriate rates of application to avoid the creation of 
localized erosion due to surface water runoff, 

 Collect water for dust control activities from permitted raw water sources, 

 Apply proper dust control frequency to individual facilities as outlined in the CPAI Dust 
Control Plan SOP, and 

 Perform regular inspection and evaluation of facilities regarding dust control, 

o Inspections will include surrounding areas to determine if visible dust 
accumulation has occurred on adjacent vegetation. 
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Visible dust accumulation on vegetation in summer will be a clear indication that CPAI’s 
operations will require additional and/or potentially different dust suppression measures.  

3.1.5 Tundra Erosion Mitigation 

Certain areas of tundra near the GMT1 pad and/or the Clover Material Source Site may erode 
and require mitigation, including fill. Fill may be applied to areas of degraded tundra to prevent 
further erosion. Fill would consist of Very High Organic Content (VHOC) materials such as peat 
or surface organics, as well as peat and silt mixed with bentonite. Polygon troughs that are 
deepening and widening due to thermal erosion and increased runoff from snow melt may 
require fill. CPAI will obtain the appropriate fill material from local, currently unidentified sources, 
so to parallel site specific features and soil/tundra content to the greatest extent practicable.  

The following procedures will be utilized before and during fill activities: 

 Identify areas where thermokarsting and thaw settlement are occurring, 

  Fill troughs with peat or similar material, 

 Fill remaining trough with at least 6 inch VHOC, 

 Re-seed if necessary to prevent erosion of fill, 

o Utilize local/native seed mixture (or a mixture as comparable as possible)23, 

 If applicable, grade large areas at a slope of 50:1 away from degraded areas. 

3.2 SIDE-SLOPES 

An annual preventative maintenance plan requires formal inspection of CPAI’s erosion 
control measures. Additionally, regular inspections by Roads and Pads personnel will be 
performed on all side-slopes. Areas identified with potential erosion control concerns will be 
reported to the Alpine Roads and Pads Foreman as soon as possible. Maintenance along the 
side-slopes will be addressed and scheduled by the foreman. Side slope maintenance will be 
completed when erosion quantities exceed permit stipulations.  

Side slope maintenance procedures will include: 

 Reworking side slopes with appropriate equipment to salvage existing material,  

 Apply additional specified material as needed, 

 Grade and compact side slope soil at listed grade and specifications, 

 Follow all permit stipulations including absolute avoidance of non-approved equipment 
on the tundra, 

 Rework vegetated side slopes according to Section 3.2.1 below,  

 Rework armored side slopes according to Section 3.2.2 below, and  

 Remove gravel deposition according to Section 3.4 below. 

                                                 
23

 CPAI will submit its proposed seeding mixture to the USACE Regulatory Branch for approval prior to application as per POA-
2004-253 Special Condition #16.  
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Typical side-slope maintenance procedures will include any combination of heavy 
equipment and/or hand labor. Reworking of the side slopes will be conducted by a backhoe, 
loader, dozer, or other suitable equipment. All equipment will be inspected prior to initial 
deployment to the GMT1 project area to eliminate the potential for introducing invasive plant 
species into the area. At the discretion of the Alpine Roads and Pads Foreman, side-slope 
maintenance will not be conducted during break-up or at any times when personal safety is of 
concern. Concrete revetment mats and temporary armoring will be available for placement onto 
the side slope to minimize erosion until personnel can safely access the area. 

3.2.1 Vegetated Slopes 

Slopes and vegetation will be inspected regularly from the beginning of June to the middle 
of September, with emphasis during spring break-up and after heavy rain events. Vegetated 
slopes will be inspected to ensure that the vegetation is alive and that adequate coverage 
(density) of vegetation and erosion control matting is present. Side-slope areas containing 
distressed vegetation will be reseeded per specifications. 

Maintenance of vegetation is integral to controlling erosion on side slopes in regions of low to 
medium risk per hydrologic modeling. Maintenance requirements will vary as the vegetation 
matures and root systems develop. Maintenance activities including inspection, watering, 
and fertilization will be required at the GMT1 facilities for the first couple of years. Once 
seeding/sprigging is established, periodic maintenance will be conducted based on changing 
weather and site conditions. The maintenance program is intended to keep the vegetation 
intact, healthy and to allow protection of the side-slopes from erosion. The following 
maintenance procedures for vegetated side slopes will include: 

 Document damaged side slopes at the Alpine, ASDP and GMT1 facilities. Accurate 
identification of vegetated side slopes disturbed for any reason including equipment, 
personnel, surface water, floodwater, or ice, will be carefully documented and monitored 
until adequate vegetation has been established (typically the first two years after 
seeding), 

 Perform annual inspection of vegetation density at the GMT1 facilities. Inspections will 
be performed by qualified personnel knowledgeable in North Slope seeding practices 
and principles. Inspections by qualified personnel will typically be conducted the first 
three years after seeding or until adequate vegetation has been established, 

 Inspect vegetated slopes at Alpine, ASDP and GMT1 facilities. Areas of bare ground will 
require reseeding and monitoring until adequate vegetation is established, 

 Conduct reseeding as outlined in Section 2.1, per specifications and at times appropriate 
for germination requirements, 

 Maintain the productivity of the grass cultivars by fertilizing areas as necessary (typically 
every 3 and 5 years), 
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 Evaluate areas that continuously require reseeding for possible replacement with 
physical armoring or different seed mixture, and 

o Consult with government agencies if reseeding activities are not resulting in 
seed/plant establishment and develop a modified reclamation and rehabilitation 
plan. 

 Conduct annual revegetation reports for the GMT1 revegetation efforts and submit to the 
applicable government agencies. 

3.2.2 Armored Slopes 

Slopes containing physical armoring will be inspected regularly and maintained according 
to final drawings and plan sets. Minimal maintenance activities are anticipated along 
armored slopes, however the following procedures will be followed: 

 Inspect slopes for erosion adjacent to and underneath physical armoring, 

 Rework armored slopes as necessary to replace eroded material and eliminate the 
potential of continued erosion, 

 Relocate and replace displaced or damaged riprap using hand labor or heavy equipment 
depending on effort level, 

 Check gravel bags for damage and replace as needed,  

 Replace damaged geotextile material if necessary,  

 Repair and relocate revetment mats as necessary, 

 Perform regular inspection and evaluation of armored side slopes, and 

o Provide applicable regulatory agencies inspection reports. 

3.3 Culverts 

Proper maintenance of the culverts will minimize the potential of erosion from floodwaters. The 
culverts are designed to provide adequate passage of floodwater during design events. 
Ensuring adequate operation of the culverts requires proper OM&M. Culverts will be inspected 
regularly prior to breakup and through freeze-up (typically May to October).  

Key inspections and maintenance procedures include the following: 

3.3.1 Prior to spring break-up  

 Remove end caps placed over the culvert inlets and outlets prior to break-up, 

 Clear accumulated snow drifts away from the culvert inlets and outlets using heavy 
equipment, and 

 Clear and or thaw any culvert that is plugged with snow and or ice.  
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3.3.2 After spring breakup  

 Inspect culverts, riprap and revetment mats for any damage resulting from break-up 
activities, 

 Document and report any sign of erosion at or near the culvert inlet and outlet including 
undercutting and scouring, 

 Identify and report any damage to physical armoring and or culverts, and 

 Perform necessary maintenance to culverts, physical armoring, and areas containing 
erosion. 

3.3.3 Prior to Freeze-up 

 Inspect riprap to ensure that a well keyed, stable rock mass with a relatively regular 
surface is present, 

 Verify that the finished surface is free from voids and pockets of stone less than average 
size, 

 Inspect revetment mats for compliance with specifications, and 

 Place end caps over the culvert inlets and outlets to minimize the potential for snow and 
or ice accumulation inside the culvert during the winter months. 

3.3.4 Regular Monitoring and Maintenance 

 Inspect the physical armoring around the culverts regularly to ensure that they remain as 
constructed per specifications, and 

 Observe construction activities in and around the culverts and inspect the area upon 
completion to assure that the culverts are not damaged. 

Should any section of the access road or related culverts fail, CPAI will notify the appropriate 
agency immediately upon detection to discuss the appropriate rehabilitation measures to take.  

3.4 Gravel Deposition Removal 

Side slope erosion, sloughing, or other physical processes may cause gravel deposition onto 
the adjacent tundra. The removal of gravel from the tundra will be conducted in accordance with 
guidance contained in USACE permit 2-960874. Personnel using hand tools will generally 
conduct removal of gravel, but large depositions may require the use of heavy equipment. 
Appropriate tundra travel permits need to be in place or heavy equipment will not be allowed 
onto the tundra. All equipment will be cleaned and inspected prior to initial deployment to 
eliminate the potential for introduction of invasive plant species into the area. The following 
procedures will be used for removal of gravel from the adjacent tundra: 

 Inspect side slopes regularly for areas containing deposited gravel and schedule 
appropriate removal activities, 
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 Conduct gravel deposition removal according the two-inch rule outlined in the permit 
referenced above. Priority will be given to protecting the existing vegetative mat, 

 Gather deposited gravel into piles (as appropriate) using a hand tool prior to extraction 
with a vacuum truck (“Super Sucker”) or other suitable equipment. For larger deposits a 
backhoe will be used in combination with hand tools for gathering gravel, 

 Protect the tundra during all removal activities including the placement of plywood at 
points of heavy foot traffic, and 

 Evaluate the need to re-vegetate the worked area after consulting with the landowner, 
appropriate agencies, and vegetation specialists. 

3.5 Contacts 

For operations, maintenance and monitoring issues please contact the following personnel: 

Alpine Roads and Pads Foreman 670-4044 

Alpine Environmental Coordinator 670-4200 
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CD5 Permit Drawings 
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Final plan sets to be provided following construction. 

 

 



Alpine Facility Erosion Control Plan  Greater Mooses Tooth 

December 17, 2013 D-59 

 

Appendix E 

GMT1 Drawings 
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Final plan sets to be provided following construction. 
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Table 7. Classification and description of vegetation classes in the Northeastern Planning Area of the 
NPRA, 2002.

Class Description 

Barrens  Nonvegetated flats on river bars, sand dunes, tidal flats, and recently drained lake bottoms that are recently exposed 
or too unstable to support more than a few pioneering plants (<5% cover).  Typical species include Salix alaxensis, 
Festuca rubra, Deschampsia caespitosa, Juncus arcticus, Stellaria humifusa, and Equisetum arvense.  Riverine 
Barrens include river flats and bars, commonly along Fish and Judy Creeks.  These areas are flooded seasonally 
and underlain by sand.  Toward the coast, sediments are increasingly saline and tidally affected barrens are 
colonized by salt-tolerant species. 

Partially 
Vegetated  

Riverbanks, upland sand dunes, and shallow lake basins that have 5�30% vegetative cover.  
Colonizers include Deschampsia caespitosa, Salix alaxensis, Juncus arcticus, Chrysanthemum 
bipinnatum, Stellaria humifusa, Elymus arenarius mollis, Equisetum arvense and Trisetum spicatum.  

Moist Sedge�
Shrub Tundra 

Lowland sites on moderately well-drained flats and gentle slopes within Thaw Basins, Alluvial�
Marine, and Inactive Eolian Sand Deposits, and Riverine Inactive Overbank Deposits, frequently 
associated with high-centered, and mixed high- and low-centered polygons.  Vegetation is co-
dominated by sedges (e.g. Carex bigelowii, C. aquatilis, Eriophorum angustifolium), and dwarf or low 
shrubs including Dryas integrifolia and Salix reticulata.  Other common vascular species include Salix 
lanata richardsonii, S. planifolia pulchra, Equisetum variegatum, Arctagrostis latifolia, and Cassiope 
tetragona.    Important non-vascular species include Tomentypnum nitens, Hylocomium splendens, 
Sanionia uncinata, and Dicranum sp.  This class can be confused with Dryas Tundra on drier sites 
where Dryas integrifolia is dominant and Tussock Tundra where Eriophorum vaginatum is dominant.   
Soils are saturated at intermediate depths (> 15 cm) but generally are free of surface water during 
summer; some sites may be inundated briefly during break-up.  

Tussock 
Tundra 

The tussock-forming sedge Eriophorum vaginatum dominates the vegetation.  On somewhat acidic 
soils associated species include Ledum decumbens, Vaccinium vitis-idaea, Salix planifolia pulchra, 
Betula nana, Salix phlebophylla, Dicranum sp., and Hylocomium splendens. On circumneutral soils 
Dryas integrifolia, Salix reticulata, Carex bigelowii, and Tomentypnum nitens are more common 
though there are many species in common among the two tussock communities and Moist Sedge�
Shrub Tundra.  Found associated with high-centered, and mixed high- and low-centered polygons on 
broad slopes of Alluvial�Marine, Inactive Eolian Sand, and Old Alluvial Terrace Deposits and within 
Ice-rich Thaw Basins.  Water generally is absent from the active layer during midsummer. 

Common 
Marestail 

In shallow coastal ponds, pond margins, and at the edges of slow moving streams.  Hippuris vulgaris 
is the dominant species, Arctophila fulva, Potamogeton sp., Carex subspathacea, and Calliergon sp. 
are common associates.  This class was not mapped. 

Fresh Grass 
Marsh 

Shallow lakes within Ice-Poor Thaw Basins and river ox-bows, shallow margins of large lakes, and 
shallow water of slow-moving headwater streams dominated by Arctophila fulva.  Water depths 
generally are < 1.0m.  Hippuris vulgaris, Limprichtia revolvens, and Carex aquatilis may be present in 
water < 0.5m . 

Fresh Sedge 
Marsh 

Permanently flooded shallow water within Thaw Basins, shallow margins of large lakes, and shallow 
water of slow-moving headwater streams dominated by Carex aquatilis. Often found as a fringe 
between deeper water with Arctophila fulva and the lake shore, Carex aquatilis also may form a 
monoculture within shallow (< 0.5m) waterbodies. Associated species include Scorpidium scorpioides 
and Eriophorum angustifolium.   Polygon development is minimal though disjunct polygon rims may 
be present. 

Wet Sedge 
Meadow 
Tundra 

Low-lying, poorly drained areas with vegetation dominated by Carex aquatilis, Eriophorum 
angustifolium, and mosses. Associated with nonpatterned ground, low-centered, or disjunct polygons 
in Thaw Basins, Alluvial�Marine, Old Alluvial Terrace, and Inactive Overbank Deposits. This class is 
also found in water tracks and swales where willows may be co-dominant.  Associated species include 
E. russeolum, C. chordorrhiza, C. saxatilis, Salix lanata richardsonii, S. planifolia pulchra, and 
Pedicularis sudetica.  Frequently occurring mosses include Scorpidium scorpioides, Limprichtia 
revolvens, Drepanocladus spp., and Campylium stellatum.  When polygons are present the rim 
vegetation is similar to Moist Sedge�Shrub Tundra. The tundra surface generally is flooded during 
early summer (depth < 0.3m) and water remains close to the surface throughout the growing season.  
Soils usually have a moderately thick organic layer over silt loam or sandy loam.  
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Table 7. (Continued).
Class Description 

Salt-killed 
Wet Meadow 

Coastal areas where saltwater intrusions from storm surges have killed much of the original terrestrial 
vegetation and where salt-tolerant plants are actively colonizing.  Colonizing plants include 
Puccinellia andersonii, Dupontia fisheri, Braya purpurascens, B. pilosa, Cochlearia officinalis, 
Stellaria humifusa, Cerastium beeringianum, and Salix ovalifolia.  This class typically occurs either 
on low-lying areas that originally supported Wet Sedge Meadow Tundra and Basin Wetland 
Complexes, or less commonly, along drier coastal bluffs that originally supported Moist Sedge�Shrub 
Meadow Tundra.  Salt-killed Wet Meadow differs from Halophytic Sedge Wet Meadow in having 
abundant litter from dead tundra vegetation, a surface horizon of organic soil, and salt-tolerant 
colonizers. 

Halophytic 
Sedge Wet 
Meadow 

Coastal areas with wet, saline soils typically dominated by the sedges Carex subspathacea and C. 
ursina.  Primarily found on Inactive Tidal Flat Deposits and Delta Thaw Basins on nonpatterned 
ground or low-centered polygons, associated species often include Puccinellia phryganodes, Salix 
ovalifolia, Calamagrostis deschampsioides, Cochlearia officinalis, Stellaria humifusa, and Sedum 
rosea.   

Dryas Dwarf 
Shrub Tundra 

Dry, upland, sandy slopes, crests, and well-drained river terraces dominated by Dryas integrifolia.  
Most commonly associated with Inactive Eolian Sand Deposits and small dunes, Dryas Dwarf Shrub 
Tundra also is found on nonpatterned ground and high-centered polygons on Pingos, Inactive 
Overbank, and Alluvial�Marine Deposits.  Inactive dune sites are strongly dominated by Dryas and 
occasionally co-dominated by lichens, associated species include Salix glauca, S. reticulata, 
Arctostaphylos alpina, Arctagrostis latifolia, Thamnolia vermicularis, and Cetraria cuculata.  
Riverine sites may have co-dominant species such as Equisetum variegatum and Salix reticulata, with 
S. lanata richardsonii, Arctostaphylos rubra, Oxytropis deflexa, Tomentypnum nitens, and Thamnolia 
vermicularis as associated species.  Sedges (e.g. Carex scirpoidea) may be present on moist sites but 
are never co-dominant.  Soils are sandy, well to somewhat excessively drained, and thaw depths often 
exceed 1.0m. 

Cassiope 
Dwarf Shrub 
Tundra 

Old dunes and banks on Inactive Eolian Sand, Alluvial�Marine Deposits, and Ice-rich Thaw Basins 
dominated by Cassiope tetragona.  Compared with Dryas Dwarf Shrub Tundra, with which this class 
shares some species, Cassiope Dwarf Shrub Tundra is less well drained, has shallower thaw depths, 
and can occur on sandy or loamy soils.  Cassiope dominated sites typically are very species rich, 
common associated species include Dryas integrifolia, S. phlebophylla, Salix reticulata, Vaccinium 
vitis-idaea, Carex bigelowii, Hierochloe alpina, and Arctagrostis latifolia. Cryptogams present 
include crustose lichens, Hylocomium splendens, Dicranum sp., Tomentypnum nitens, and Rhytidium 
rugosum. All sites have a wide variety of forbs.   

Halophytic 
Willow Dwarf 
Shrub Tundra 

Coastal areas with moist to wet, saline or slightly saline soils typically dominated by Salix ovalifolia or 
co-dominated by S. ovalifolia and halophytic graminoids.  Primarily found on Inactive Tidal Flats, 
Delta Overbank Deposits, and Delta Thaw Basins on nonpatterned ground or low-centered polygons. 
Associated species often include Carex subspathacea, C. aquatilis, C. glareosa, Calamagrostis 
deschampsioides, Dupontia fisheri, Drepanocladus sp., and Thamnolia vermicularis.   

Open and 
Closed Low 
Willow Shrub 

Riverine, lowland or upland communities dominated by low willows (0.2� 1.5m) with an open (25�
75% cover) or closed (>75%) canopy.  Riverine deposits typically are dominated by Salix lanata 
richardsonii (sometimes co-dominant with  S. planifolia  pulchra), with Carex aquatilis, Equisetum 
arvense, E. variegatum, Arctagrostis latifolia, and Tomentypnum nitens.  Lowland willow shrub is 
found primarily on high-centered polygons or nonpatterned ground on Abandoned Floodplains, within 
Thaw Basins, and on banks or water tracks of Alluvial�Marine Deposits.  Lowland communities are 
dominated by S. planifolia  pulchra, with C. aquatilis, S. reticulata, C. bigelowii, Pyrola grandiflora, 
Dicranum sp., Aulacomnium turgidum, A. palustre, and Hylocomium splendens.  Upland 
communities, dominated by Salix glauca, are found on small dunes of Eolian Inactive Sand Deposits.  
Associated species include S. alaxensis, Arctostaphylos rubra, Dryas integrifolia, and Oxytropis 
nigrescens. 

Open Low 
Mesic Shrub 
Birch�
Ericaceous 
Shrub 

More typical of areas in the southern NPRA,  this class infrequently is found on banks, or high-
centered polygons on Alluvial�Marine Deposits.  Betula nana is dominant with  Salix planifolia 
pulchra, S. glauca, S. reticulata, Arctostaphylos rubra, Dryas integrifolia, Vaccinium vitis-idaea, 
Pyrola grandiflora, Hylocomium splendens, Aulacomnium palustre, Dicranum sp., and Pleurozium 
schreberi as associates. This class was not mapped. 



 Results and Discussion

37 NPRA Ecological Land Survey, 2002

Table 7. (Continued).
Class Description 

Open and 
Closed Tall 
Willow Shrub 

Active Eolian Sand and Riverine Deposits dominated by Salix alaxensis.  Willows often are  > 1.5m 
tall with an open (25�75% cover) or closed (>75%) canopy.  Soils are very well-drained, sandy, and 
frequently disturbed by flooding or strong winds.  Understory species on riverine deposits include 
Equisetum arvense, Chrysanthemum bipinnatum, Festuca rubra, Aster sibiricus, and Gentiana 
propinqua.  Upland dune associates include S. glauca, Arctostaphylos rubra, Astragalus alpinus, 
Castilleja caudata, Festuca rubra, and Chrysanthemum bipinnatum. 

Water Permanently flooded, non-vegetated waterbodies.  Included in this class are non-vegetated Thaw 
Lakes, Headwater Streams, Lower Perennial Rivers, Riverine Lakes, and Beaded Streams. Areas 
mapped as water may include some partially vegetated waterbodies where vegetation was submerged 
and therefore not discernable on the aerial photography. 

Young Basin 
Wetland 
Complex (ice-
poor) 

Young Basin Wetland Complexes occur in portions of recently drained lake basins and are 
characterized by a complex mosaic of open water, Fresh Sedge and Grass Marshes, Wet Sedge 
Meadow, and Moist Sedge�Shrub Tundra in patches too small (< 0.5 ha) to map individually.  Young 
basins are distinguished from older basins because they have little ground ice development and 
typically are dominated by more productive vegetation than older basins. Surface forms are 
nonpatterned ground or disjunct polygons.  To be mapped as a complex an area must be at least 2 ha 
and have at least three vegetation types, with no single type dominant.   

Old Basin 
Wetland 
Complex (ice-
rich) 

Similar to Young Basin Wetland Complexes but occurring in portions of less recently drained basins. 
This type is characterized by vegetation found in association with ice wedge development and 
aggradation of segregated ice including Wet Sedge Meadow Tundra with low-centered polygons, 
Moist Sedge�Shrub, and Tussock Tundra.  Fresh Grass Marshes are absent and Sedge Marsh occurs 
only in flooded portions of margins.  Centers of old basins are uplifted sands and loams with shallow 
to moderate organic horizons.  Complexes mapped in centers typically are Tussock, Moist Sedge�
Shrub, and Wet Sedge Meadow Tundra.  Margins of old basins are wetter with many small, discrete 
ponds. Soils generally have a moderately thick organic layer overlying sand or sandy loam, vegetation 
in margins typically is Moist Sedge�Shrub Tundra, Wet Sedge Meadow, Fresh Sedge Marsh, and 
Water.  Complexes are comprised of at least three vegetation types, with no single type dominant.  
Minimum size for complexes is 2 ha. 

Riverine 
Complex 

Permanently flooded channels and narrow bands or patches of vegetation too small to be mapped 
separately.  The variety of vegetation reflects the degree and regularity of flooding.  Vegetation classes 
include Water, Barren or Partially Vegetated gravel bars, Fresh Sedge or Grass Marsh, Wet Sedge 
Meadow, Moist Sedge�Shrub Tundra, or Low Willow Shrub.  Rivers generally experience peak 
flooding during spring breakup and lowest water levels during mid-summer.   

Deep Polygon 
Complex 

Mosaic of vegetation on inactive and abandoned floodplains where low-centered polygons have 
particularly deep (>0.5 m) centers formed by thaw settlement of ice-rich soils.  Permanently flooded 
nonvegetated polygon centers are fringed by Fresh Grass or Sedge Marsh.  Broad, low, rims of Wet 
Sedge Meadow or Moist Sedge�Shrub Tundra separate the centers.  While water forms a substantial 
portion of this class, no single vegetation type or water is dominant. 

Dune 
Complex 

Complex formed on inactive sand dunes on meander floodplains.  A series of narrow swale and ridge 
features develop in parallel with river flow that are too small to map separately.  Vegetation in moist to 
wet swales typically is Low Willow Shrub, Wet Sedge Meadow Tundra, or Fresh Sedge Marsh, while 
dry to moist sandy, dune ridges commonly are Dryas Dwarf Shrub Tundra or Low Willow Shrub. 
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Appendix B. Classification and descriptions of wildlife habitat types found in the 
Colville Delta or NE NPRA study areas, Alaska, 2012. Species 
associations of some habitats vary between the Colville Delta and the 
NE NPRA study areas. 

Habitat Class Description 

  Open Nearshore Water 
(Estuarine Subtidal) 

Shallow estuaries, lagoons, and embayments along the coast of the Beaufort Sea.  Winds, 
tides, river discharge, and icing create dynamic changes in physical and chemical 
characteristics.  Tidal range normally is small (< 0.2 m), but storm surges produced by 
winds may raise sea level as much as 2–3 m. Bottom sediments are mostly 
unconsolidated mud.  Winter freezing generally begins in late September and is 
completed by late November.  An important habitat for some species of waterfowl for 
molting during spring and fall staging. 

Brackish Water (Tidal 
Ponds) 

Coastal ponds and lakes that are flooded periodically with saltwater during storm surges.  
Salinity levels often are increased by subsequent evaporation of impounded saline 
water. Sediments may contain peat, reflecting a freshwater/terrestrial origin, but this 
peat is mixed with deposited silt and clay.  

Tapped Lake with 
Low-water 
Connection 

Waterbodies that have been partially drained by erosion of banks by adjacent river 
channels and are connected to rivers by distinct, permanently flooded channels. The 
water typically is brackish and the lakes are subject to flooding every year.  Because 
water levels have dropped, the lakes generally have broad flat shorelines with silty clay 
sediments.  Salt-marsh vegetation is common along the shorelines. Deeper lakes in this 
habitat do not freeze to the bottom during winter.  Sediments are fine-grained silt and 
clay with some sand.  These lakes form important over-wintering habitat for fish. 

Tapped Lake with 
High-water 
Connection 

Similar to Tapped Lake with Low-water Connection except that the connecting channels 
are dry during low water and the lakes are connected only during flooding events.  
Water tends to be fresh.  Small deltaic fans are common near the connecting channel 
due to deposition during seasonal flooding. These lakes form important fish habitat. 

Salt Marsh On the Beaufort Sea coast, arctic Salt Marshes generally occur in small, widely dispersed 
patches, most frequently on fairly stable tidal flats associated with river deltas.  The 
surface is flooded irregularly by brackish or marine water during high tides, storm 
surges, and river flooding events.  Salt Marshes typically include a complex assemblage 
of small brackish ponds and Halophytic Sedge or Grass Wet Meadows.  Moist 
Halophytic Dwarf Shrub and small barren areas also may occur in patches too small to 
map separately.  Dominant plant species usually include Carex subspathacea, C. ursina, 
C. ramenskii, Puccinellia phryganodes, Dupontia fisheri, P. andersonii, Salix ovalifolia, 
Cochlearia officinalis, Stellaria humifusa, and Sedum rosea.  Salt Marsh is important 
habitat for brood-rearing and molting waterfowl. 

Moist Halophytic 
Dwarf Shrub 

Tidal flats and regularly flooded riverbars of tidal rivers with vegetation dominated by 
dwarf willow and graminoids.  Tide flat communities have brackish, loamy (with 
variable organic horizons), saturated soils, with ground water depths ~ 25 cm and active 
layer depths ~50 cm.  Vegetation is dominated by Salix ovalifolia, Carex subspathacea, 
and Calamagrostis deschampsioides.  On sandy sites Elymus arenarius mollis is a co-
dominant.  On active tidal river depostis, soils are loamy, less brackish, and vegetation 
is dominated by Salix ovalifolia with Carex aquatilis and Dupontia fisheri. 
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Habitat Class Description 

Dry Halophytic 
Meadow 

Somewhat poorly vegetated, well-drained meadows on regularly inundated tidal flats and 
riverbars of tidal rivers, characterized by the presence of Elymus arenarius mollis.  Soils 
are brackish sands with little organic material and deep active layers.  Commonly 
associated species include Salix ovalifolia, Sedum rosea, Stellaria humifusa, (on tide 
flats) and Deschampsia caespitosa (on tidal river deposits). 

Tidal Flat Barrens Areas of nearly flat, barren mud or sand that are periodically inundated by tidal waters.  
Tidal Flat Barrens occur on the seaward margins of deltaic estuaries, leeward portions of 
bays and inlets, and at mouths of rivers.  Tidal Flat Barrens frequently are associated 
with lagoons and estuaries and may vary widely in actual salinity levels.  Tidal Flat 
Barrens are considered separately from other barren habitats because of their importance 
to estuarine and marine invertebrates and shorebirds. 

Salt-killed Tundra Coastal areas where saltwater intrusions from storm surges have killed much of the 
original terrestrial vegetation and are being colonized by salt-tolerant plants.  Colonizing 
plants include Puccinellia andersonii, Dupontia fisheri, Braya purpurascens, B. pilosa, 
Cochlearia officinalis, Stellaria humifusa, Cerastium beeringianum, and Salix 
ovalifolia.  This habitat typically occurs either on low-lying areas that originally 
supported Patterned Wet Meadows and Basin Wetland Complexes or, less commonly, 
along drier coastal bluffs that originally supported Moist Sedge–Shrub Meadow and Dry 
Dwarf Shrub.  Salt-killed Tundra differs from Salt Marshes in having abundant litter 
from dead tundra vegetation, a surface horizon of organic soil, and salt-tolerant 
colonizers. 

Deep Open Water 
without Islands 

Deep (≥1.5 m) waterbodies range in size from small ponds in ice-wedge polygons to large 
open lakes.  Most have resulted from thawing of ice-rich sediments, although some are 
associated with old river channels.  They do not freeze to the bottom during winter and 
usually are not connected to rivers.  Sediments are fine-grained silt in centers with sandy 
margins.  Deep Open Waters without Islands are differentiated from those with islands 
because of the lack of nest sites for waterbirds that prefer islands.  

Deep Open Water with 
Islands or 
Polygonized Margins 

Similar to above except that they have islands or complex shorelines formed by thermal 
erosion of low-center polygons.  The complex shorelines and islands are important 
features of nesting habitat for many species of waterbirds. 

Shallow Open Water 
without Islands 

Ponds and small lakes <1.5 m deep with emergent vegetation covering <5% of the 
waterbody’s surface.  Due to the shallow depth, water freezes to the bottom during 
winter and thaws by early to mid-June.  Maximal summer temperatures are higher than 
those in deep water.  Sediments are loamy to sandy. 

Shallow Open Water 
with Islands or 
Polygonized Margins 

Shallow lakes and ponds with islands or complex low-center polygon shorelines, 
otherwise similar to Shallow Open Water without Islands.  Distinguished from Shallow 
Open Water without Islands because shoreline complexity appears to be an important 
feature of nesting habitat for many species of waterbirds. 

River or Stream All permanently flooded channels large enough to be mapped as separate units.  Rivers 
generally experience peak flooding during spring breakup and lowest water levels 
during mid-summer.  The distributaries of Fish Creek are slightly saline, whereas other 
streams are non-saline.   
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Habitat Class  Description 

Sedge Marsh Permanently flooded waterbodies dominated by Carex aquatilis.  Typically, emergent 
sedges occur in water ≤0.5 m deep.  Water and bottom sediments of this shallow habitat 
freeze completely during winter, but the ice melts in early June.  The sediments 
generally consist of a peat layer (0.2–0.5 m deep) overlying loam or sand. 

Deep Polygon Complex A habitat associated with inactive and abandoned floodplains and deltas in which 
thermokarst of ice-rich soil has produced deep (>0.5 m), permanently flooded polygon 
centers.  Emergent vegetation, mostly Carex aquatilis, usually is found around the 
margins of the polygon centers.  Occasionally, centers will have the emergent grass 
Arctophila fulva.  Polygon rims are moderately well drained and dominated by sedges 
and dwarf shrubs, including Carex aquatilis, Eriophorum angustifolium, C. bigelowii, 
Dryas integrifolia, Salix reticulata, and S. ovalifolia. 

Grass Marsh Ponds and lake margins with the emergent grass Arctophila fulva.  Due to shallow water 
depths (<1 m), the water freezes to the bottom in the winter, and thaws by early June.  
Arctophila fulva stem densities and annual productivity can vary widely among sites. 
Sediments generally lack peat.  This type usually occurs as an early successional stage 
in recently drained lake basins and is more productive than Sedge Marsh.  This habitat 
tends to have abundant invertebrates and is important to many waterbirds. 

Young Basin Wetland 
Complex (Ice-poor) 

Complex habitat found in recently drained lake basins and characterized by a mosaic of 
open water, Sedge and Grass Marshes, Nonpatterned Wet Meadows, and Moist Sedge–
Shrub Meadows in patches too small (<0.5 ha) to map individually.  During spring 
breakup, basins may be entirely inundated, though water levels recede by early summer.  
Basins often have distinct banks marking the location of old shorelines, but these 
boundaries may be indistinct due to the coalescence of thaw basins and the presence of 
several thaw lake stages.  Soils generally are loamy to sandy, moderately to richly 
organic, and ice-poor.  Because there is little segregated ground ice the surface form is 
nonpatterned ground or disjunct polygons and the margins of waterbodies are indistinct 
and often interconnected.  Ecological communities within young basins appear to be 
much more productive than are those in older basins: this was the primary rationale for 
differentiating these two types. 

Old Basin Wetland 
Complex (Ice-rich) 

Similar to above but characterized by well-developed low- and high-centered polygons 
resulting from ice-wedge development and aggradation of segregated ice.  Complexes in 
basin margins generally include Sedge Marsh, Patterned Wet Meadow, Moist Sedge–
Shrub Meadows, and small ponds (<0.25 ha).  The waterbodies in old basins tend to 
have smoother, more rectangular shorelines and are not as interconnected as those in 
more recently drained basins.  The vegetation types in basin centers generally include 
Moist Sedge–Shrub Meadow and Moist Tussock Tundra on high-centered polygons, 
and Patterned Wet Meadows.  Grass Marsh generally is absent.  Soils have a moderately 
thick (0.2–0.5 m) organic layer overlying loam or sand. 
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Habitat Class Description 

Riverine Complex Permanently flooded streams and floodplains characterized by a complex mosaic of water, 
Barrens, Dry Dwarf Shrub, Moist Tall Shrub and Moist Low Shrub, Sedge and Grass 
Marsh, Nonpatterned and Patterned Wet Meadow, and Moist Sedge–Shrub Meadow in 
patches too small (<0.5 ha) to map individually.  Surface form varies from nonpatterned 
point bars and meadows to mixed high- and low-centered polygons and small, stabilized 
dunes. Small ponds tend to have smooth, rectangular shorelines resulting from the 
coalescing of low centered polygons.  During spring flooding these areas may be 
entirely inundated, following breakup water levels gradually recede.   

Dune Complex Complex formed from the action of irregular flooding on inactive sand dunes, most 
commonly on river point bars.  A series of narrow swale and ridge features develop in 
parallel with river flow that are too small to map separately.  Swales are moist or 
saturated while ridges are moist to dry.  Habitat classes in swales typically are Moist 
Low Shrub, Nonpatterned Wet Meadow, or Sedge Marsh, while ridges commonly are 
Dry Dwarf Shrub or Moist Low Shrub. 

Nonpatterned Wet 
Meadow 

Sedge-dominated meadows that occur within recently drained lake basins, as narrow 
margins of receding waterbodies, or along edges of small stream channels in areas that 
have not yet undergone extensive ice-wedge polygonization.  Disjunct polygon rims and 
strang cover <5% of the ground surface.  The surface generally is flooded during early 
summer (depth <0.3 m) and drains later, but water remains close to the surface 
throughout the growing season.  The uninterrupted movement of water (and dissolved 
nutrients) in nonpatterned ground results in more robust growth of sedges than occurs in 
polygonized habitats.  Usually dominated by Carex aquatilis and Eriophorum 
angustifolium, although other sedges may be present.  Near the coast, the grass 
Dupontia fisheri may be present.  Low and dwarf willows (Salix lanata richardsonii, S. 
reticulata, S. planifolia pulchra) occasionally are present. Soils generally have a 
moderately thick (10–30 cm) organic horizon overlying loam or sand. 

Patterned Wet Meadow Lowland areas with low-centered polygons or strang within drained lake basins, level 
floodplains, and flats and water tracks on terraces.  Polygon centers are flooded in 
spring and water remains close to the surface throughout the growing season.  Polygon 
rims or strang interrupt surface and groundwater flow, so only interconnected polygon 
troughs receive downslope flow and dissolved nutrients; in contrast, the input of water 
to polygon centers is limited to precipitation.  As a result, vegetation growth typically is 
more robust in polygon troughs than in centers.  Vegetation is dominated by sedges, 
usually Carex aquatilis and Eriophorum angustifolium, although other sedges may be 
present including C. rotundata, C. saxatilis, C. membranacea, C. chordorrhiza, and E. 
russeolum.  On polygon rims, willows (e.g., Salix lanata richardsonii, S. reticulata, S. 
planifolia pulchra) and the dwarf shrubs Dryas integrifolia and Cassiope tetragona may 
be abundant along with other species typical of moist tundra. 

Moist Sedge–Shrub 
Meadow  

High-centered, low-relief polygons and mixed high- and low-centered polygons on gentle 
slopes of lowland, riverine, drained basin, and solifluction deposits.  Soils are saturated 
at intermediate depths (>0.15 m) but generally are free of surface water during summer.  
Vegetation is dominated by Dryas integrifolia, and Carex bigelowii. Other common 
species include C. aquatilis, Eriophorum angustifolium, Salix reticulata, S. lanata 
richardsonii, and the moss Tomentypnum nitens.  The active layer is relatively shallow 
and the organic horizon is moderate (0.1–0.2 m). 
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Habitat Class Description 

Moist Tussock Tundra Gentle slopes and ridges of coastal deposits and terraces, pingos, and the uplifted centers 
of older drained lake basins.  Vegetation is dominated by tussock-forming plants, most 
commonly Eriophorum vaginatum.  High-centered polygons of low or high relief are 
associated with this habitat.  Soils are loamy to sandy, somewhat well-drained, acidic to 
circumneutral, with moderately thick (0.1–0.3 m) organic horizons and shallow (<0.4 
m) active layer depths.  On acidic sites, associated species include Ledum decumbens, 
Betula nana, Salix planifolia pulchra, Cassiope tetragona and Vaccinium vitis-idaea.  
On circumneutral sites common species include Dryas integrifolia, S. reticulata, Carex 
bigelowii, and lichens.   Mosses are common at most sites. 

Moist Tall Shrub Most commonly found on actively flooded banks and bars of meander and tidal rivers 
dominated by tall (> 1.5 m) shrubs.  Sites are nonpatterned and subject to variable 
flooding frequency, soils are well-drained, alkaline to circumneutral, and lack organic 
material. Vegetation is defined by an open canopy of Salix alaxensis. Understory 
species include Equisetum arvense, Gentiana propinqua, Chrysanthemum bipinnatum, 
Festuca rubra and Aster sibiricus. Moist Tall Shrub occasionally occurs on protected 
lowland sites where the dominant species may be Salix spp.or Alnus crispa. 

Moist Low Shrub Any community on moist soils dominated by willows < 1.5m tall. Upland sites are well-
drained sands and loams characterized by Salix glauca (or infrequently, Betula nana), 
Dryas integrifolia, and Arctostaphylos rubra. Recently drained basins are somewhat 
poorly drained loams with moderate organic horizons dominated by either S. lanata 
richardsonii or S. planifolia pulchra with Eriophorum angustifolium and Carex 
aquatilis. Riverbank deposits also are dominated by either S. lanata richardsonii or S. 
planifolia pulchra, but with Equisetum arvense, Arctagrostis latifolia, or Petasites 
frigidus. Somewhat poorly-drained lowland flats and lower slopes have the greatest 
organic horizon development and are dominated by S. planifolia pulchra. Associated 
species are similar to those in drained basin communities. Thaw depths are deepest in 
riverine and upland communities and shallowest in lowland areas. 

Moist Dwarf Shrub Well-drained upland slopes and banks, and the margins of drained lake basins dominated 
by Cassiope tetragona. Soils are well-drained, loamy to sandy and circumneutral to 
acidic. Vegetation is species rich, associated species include Dryas integrifolia, Salix 
phlebophylla, Vaccinium vitis-idaea, Carex bigelowii, Arctagrostis latifolia, Hierochloe 
alpina, Pyrola grandiflora, and Saussurea angustifolia.  Lichens and mosses also are 
common. 

Dry Tall Shrub Crests of active sand dunes with vegetation dominated by the tall willow Salix alaxensis.  
Soils are sandy, excessively drained, alkaline to circumneutral, with deep active layers 
(>1 m) and no surface organic horizons.  The shrub canopy usually is open with 
dominant shrubs >1m tall. Other common species include Chrysanthemum bipinnatum, 
Festuca rubra, and Equisetum arvense.   
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Habitat Class Description 

Dry Dwarf Shrub Well-drained riverbank deposits and windswept, upper slopes and ridges dominated by 
the dwarf shrub Dryas integrifolia. Soils are sandy to loamy, alkaline to circumneutral, 
with deep active layers.  Upland sites are lacking in organics, and in riverine sites 
organic accumulation is shallow. Riverbank communities have Salix reticulata, Carex 
bigelowii, Arctagrostis latifolia, Equisetum variegatum, Oxytropis deflexa, 
Arctostaphylos rubra, and lichens as common associates, while upland sites have S. 
reticulata, S. glauca, S. arctica, C. bigelowii, Arctostaphylos alpina, Arctagrostis 
latifolia, and lichens. 

Barrens (Riverine, 
Eolian, or Lacustrine) 

Includes barren and partially vegetated (<30% plant cover) areas related to riverine, 
eolian, or thaw basin processes.  Riverine Barrens on river flats and bars are underlain 
by moist sands and are flooded seasonally.  Early colonizers are Deschampsia 
caespitosa, Poa hartzii, Festuca rubra, Salix alaxensis, and Equisetum arvense.  Eolian 
Barrens are active sand dunes that are too unstable to support more than a few 
pioneering plants (<5% cover).  Typical species include Salix alaxensis, Festuca rubra, 
and Chrysanthemum bipinnatum.  Lacustrine Barrens occur within recently drained 
lakes and ponds.  These areas may be flooded seasonally or can be well drained.  
Typical colonizers are forbs, graminoids, and mosses including Carex aquatilis, 
Dupontia fisheri, Scorpidium scorpioides, and Calliergon sp. on wet sites and Poa spp., 
Festuca rubra, Deschampsia caespitosa, Stellaria humifusa, Senecio congestus, and 
Salix ovalifolia on drier sites.  Barrens may receive intense use seasonally by caribou as 
mosquito-relief habitat. 

Human Modified 
(Water, Fill, Peat Road) 

A variety of small disturbed areas, including impoundments, gravel fill, and a sewage 
lagoon at Nuiqsut.  Gravel fill is present at Nuiqsut, the Alpine facilities, and at the 
Helmericks’ residence near the mouth of the Colville River.   

   



   

 

 

 

 

 

 

Cross Reference for 

Habitat and Vegetation Types 



   



 
 

Cross Reference for Habitat and Vegetation Types 

Vegetation Type   Habitat Type 

Partially Vegetated  Barrens 
Barren  Barrens 
Water  Brackish Water 
Water  Deep Open Water with Islands or Polygonized Margins 
Water  Deep Open Water without Islands 
Deep Polygon Complex  Deep Polygon Complex 
Dryas Dwarf Shrub Tundra  Dry Dwarf Shrub 
Open Tall Willow  Dry Tall Shrub 
Dune Complex  Dune Complex 
Fresh Grass Marsh  Grass Marsh 
Partially Vegetated  Human Modified 
Barren  Human Modified 
Water  Human Modified 
Cassiope Dwarf Shrub Tundra  Moist Dwarf Shrub 
Halophytic Willow–Graminoid Dwarf Shrub Tundra  Moist Halophytic Dwarf Shrub 
Open Low Willow  Moist Low Shrub 
Closed Low Willow  Moist Low Shrub 
Open Tall Willow  Moist Low Shrub 
Moist Sedge–Shrub Tundra  Moist Sedge‐Shrub Meadow 
Open Tall Willow  Moist Tall Shrub 
Tussock Tundra  Moist Tussock Tundra 
Wet Sedge Meadow Tundra  Nonpatterned Wet Meadow 
Old Basin Wetland Complex  Old Basin Wetland Complex 
Wet Sedge Meadow Tundra  Patterned Wet Meadow 
Water  River or Stream 
Riverine Complex  Riverine Complex 
Salt–killed Wet Meadow  Salt‐killed Tundra 
Halophytic Grass Wet Meadow, brackish  Salt Marsh 
Coastal Complex  Salt Marsh 
Fresh Sedge Marsh  Sedge Marsh 
Water  Shallow Open Water with Islands or Polygonized Margins 
Water  Shallow Open Water without Islands 
Water  Tapped Lake with Low‐water Connection 
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 1 Greater Mooses Tooth Wetlands 

INTRODUCTION 

ConocoPhillips Alaska, Inc. (CPAI) is proposing to extend a road and pipeline from near the 

CD5 drill site in the Northeast National Petroleum Reserve–Alaska (NE NPR-A) to a new drill 

site, GMT1 (formerly CD6), which was evaluated in the final environmental impact statement 

(BLM 2004). An environmental review and full description of the GMT1 project is provided in 

the GMT1 Development Project Environmental Evaluation Document (EED [CPAI 2013]). The 

current GMT1 project includes several modifications from the CD6 project evaluated in 2004. 

The modifications were developed to reduce project impacts by displacing the road route and 

location of the drill site south outside the 3-mile setback, excluding permanent oil and gas 

facilities along Fish and Judy creeks (BLM 2004), shortening the gravel road and pipeline, and 

increasing the length of the Tiŋmiaqsiuġvik (Ublutuoch River) bridge. 

Project components evaluated in this study include a gravel road from CD5 to GMT1; 

2 valve pads adjacent to the road; the GMT1 drill site; VSMs for new pipeline routes from CD1 

to CD4 and from CD5 to GMT1; and the Clover material source (Figure 1). VSM footprint 

locations were estimated using pipeline design details of 55-ft spacing and a 12 ft2 surface area 

impact. A detailed project description is provided in the EED and the Draft Section 7 

Consultation for the project [CPAI 2013, Johnson et. al. 2013(in preparation)]. 

METHODS 

The approach for the wetland functional assessment was to perform a desktop evaluation 

using an existing Ecological Land Survey (ELS) map of the area (Jorgenson et. al. 1997, 2002 

and 2003) prepared for the Alpine development and the NE NPR-A. The functional assessment 

involved first developing a set of Wetland Functional Classes, which were derived from the 

integrated terrain units (ITUs) of the ELS. The ITUs are aggregated in a variety of ways to 

address different environmental and wildlife management questions (Jorgenson 2002). 

Aggregations prepared for the NE NPR-A ELS included ecotype (landcover) and wildlife habitat 

maps. Assessment of wetland types was performed using aerial photo interpretation with the ELS 

layer overlaid on true-color photography acquired from a range of dates (most recent, 6 July 

2011) by ConocoPhillips Alaska, Inc. We created a set of Functional Wetland Classes by 

recombining ecotypes, ITUs and wildlife habitat types. The Wetland Functional Classes differ 
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from the other landscape classifications primarily by hydrologic regime, which allows us to 

assess the relative importance of hydrologic and water quality functions as well as wildlife 

habitat. Once the Wetland Functional Classes were developed, we assigned Cowardin classes 

(Cowardin et al. 1979) to each type using U.S. Fish & Wildlife Service National Wetland 

Inventory (NWI) annotation. The Wetland Functional Classes created include both jurisdictional 

waters of the U.S. and wetlands. 

A functional assessment was performed for each Wetland Functional Class using a rapid 

assessment procedure based on the Literature Review and Evaluation Rationale of the Wetland 

Evaluation Technique (Adamus et al. 1991), the Rapid Procedure for Assessing Wetland 

Functional Capacity (Magee 1998), and recommendations summarized in a recent U.S. Army 

Corps of Engineers (USACE) Regulatory Guidance Letter (RGL 09-01) (USACE 2009). This 

guidance includes a dataform for objectively evaluating wetland functions and values, using 

HGM principles. These criteria facilitate rapid assessment of the many landscape functions that 

are necessary for wetland ecosystem maintenance, including hydrology, water quality, wildlife 

and fisheries habitat, productivity, and supporting public needs, such as subsistence. In 

consultation with USACE-Alaska District personnel, functional assessment evaluation criteria 

were modified to address the functions that reflect North Slope wetlands and waters of the U.S. 

Data forms were completed for each Wetland Functional Class and are presented in Appendix A. 

Hydrologic, water quality, ecologic, and sociologic functions performed by wetlands and 

waters in the project footprint were assessed through a combination of interpreting imagery, 

reviewing existing maps, and examining local topography. These sources were used to define 

environmental conditions and characteristics for each Wetland Functional Class, including the 

size, landscape position, fish and wildlife use, plant community structure, and hydrologic regime. 

Each Wetland Functional Class was rated as low, moderate, or high with respect to each 

characteristic, reflecting both the capability and opportunity for a given function to be 

performed.  

Hydrologic functions assess the ability of a wetland to interact with surface water and/or 

groundwater. Two general processes were evaluated:  
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• Flood flow regulation – detention of surface water flow and consequent moderation of 

downstream flooding.  

• Erosion control and shoreline stabilization – degree to which the wetland can reduce 

erosion.  

Water quality functions include the ability of a wetland to detain sediments, toxicants, and 

nutrients, and to export organic matter. Two general processes were evaluated: 

• Sediment, nitrogen and toxicant removal – retention of suspended sediment and 

associated toxicants, and the detention and transformation of nitrogen and phosphorus, 

from surface water entering the wetland. 

• Organic matter production & export – production of organic matter (primarily through 

plant growth) and contribution of organic matter to the food web.  

Ecological functions assess the relative ability of a wetland to support fish and wildlife 

populations and provide species and habitat diversity. Three general characteristics of each 

Wetland Functional Type were assessed: 

• General habitat suitability – direct support of mammals and birds. 

• Fish habitat – direct support of fish. 

• Subsistence/Recreational/Educational/Scientific use – direct support of hunting and 

gathering activities, travel, and/or education including scientific research.  

• Uniqueness and special status –supports federally listed species, high quality habitat, 

presence of rare features, and/or supports functions not commonly provided within the 

watershed. 

Based on the functional assessment outputs, wetlands and waters within the Study Area 

were categorized following the guidelines outlined in Appendix A of RGL 09-01: 

Category I: High functioning wetlands — Uncommon wetlands that: 1) provide a 
documented life support function for threatened or endangered species; 2) represent a high 
quality example of a rare wetland type; 3) are rare within a given region; or, 4) are undisturbed 
and contain ecological attributes that are impossible or difficult to replace within a generation, if 
at all. 
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Category II: High to moderate functioning wetlands — Wetlands that: 1) provide habitat 
for very sensitive or important wildlife or plants; 2) are difficult to replace (such as bogs); or 3) 
provide very high functions, particularly for wildlife habitat.  

Category III: Moderate to low functioning wetlands —Wetlands that are important for a 
variety of wildlife species and can provide watershed protection functions depending on where 
they are located. Generally these wetlands will be smaller and/or less diverse in the landscape 
than Category II wetlands. These wetlands may have experienced some form of degradation, but 
to a lesser degree than Category IV wetlands. 

Category IV: Degraded or low functioning wetlands —The smallest, most isolated and 
least diverse wetlands, which likely have been degraded by human activities. 

RESULTS 

We derived 8 Wetland Functional Classes (2 waters and 6 vegetated wetlands) and 1 upland 

class from 16 Wildlife Habitats mapped as part of the original ELS (Jorgenson et. al. 2003, 2002, 

and 1997). A crosswalk of the Wildlife Habitat Types and Ecotypes aggregated in the broader 

Wetland Functional Classes is presented in Table 1 and detailed descriptions of the Wetland 

Functional Class characteristics are presented in Table 2. 

WETLAND FUNCTIONAL CLASSES 

The proposed project footprint impacts 2 waters classes: Lower Perennial Stream and 

Permanently Flooded Pond. The Lower Perennial Stream is the Ublutuoch River where it crosses 

the proposed GMT1 road. The river is spanned by a bridge, however, so it will not be impacted 

by fill. The CD5 to GMT1 pipeline crosses a number of Permanently Flooded Ponds that 

comprise small, shallow waterbodies forming in drained lake basins that are common throughout 

the area (Figure 2). The fill impacts to Permanently Flooded Ponds also are expected to be 

negligible (< 0.01 acre) (Table 3). 

The majority of the overall project footprint area is composed of the Saturated Graminoid-

Shrub class (82.59 acres), which is a mesic wetland type that occurs on raised tundra surfaces at 

the edges of drained lake basins. This wetland type is a combination of plant community types 

co-dominated by graminoid species and low or dwarf shrubs. Soils are typically saturated for 

these communities, but small ponds or Wet Sedge Meadow communities also may be present in 

polygon troughs. The proposed GMT1 road and pipeline VSMs pass through a small area of 

Saturated Low and Tall Willow Shrub (0.36 acres) mapped on the banks of the Ublutuoch River. 

This wetland also typically has saturated soils with fewer patterned ground features than 
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Saturated Graminoid Shrub, and supports an open to closed canopy of willow shrub species. At 

the Ublutuoch River crossing, the willows are > 1.5 m high.  

The proposed GMT1 drill site footprint impacts 2 freshwater emergent wetlands types: 

Permanently Flooded Sedge or Grass Marsh and Semi-permanently Flooded Sedge Meadow. 

Permanently Flooded Sedge or Grass Marsh is found along the GMT1 road and both pipeline 

corridors (Table 3, Figures 2 and 3). This is primarily an aquatic wetland type occurring at the 

margins of thaw basins. These communities are only occasionally dominated by Arctic pendant 

grass (Arctophila fulva); aquatic sedge species including water sedge (Carex aquatilis) or 

emergent forbs such as water horsetail (Equisetum fluviatile) or marestail (Hippurus vulgaris) are 

more prevalent. Semi-permanently Flooded Sedge Meadow occurs throughout the project 

footprint and the Clover Material Source. These habitats are associated with thaw basins or delta 

overbank deposits along the CD1 to CD4 pipeline corridor (Table 3). These areas are typically 

non-patterned wet tundra, with surface water present for much of the growing season. The plant 

community is dominated by aquatic obligate sedges such as tall cottongrass (Eriophorum 

angustifolium) and water sedge (Carex aquatilis)(Table 2). 

Tidal wetland types were identified along the CD1 to CD4 pipeline corridor in areas 

influenced by salt water from the Sakoonang channel of the Colville River. Tidal Semi-

permanently Flooded Graminoid Meadow is typically dominated by salt tolerant sedge species 

(Carex subspathacea, Dupontia fisheri) and co-dominated by salt tolerant willow such as oval 

leaf willow (Salix ovalifolia). Tidal Seasonally Flooded Barrens are unvegetated, unconsolidated 

surfaces at the edges of the vegetated meadows that are irregularly exposed. These areas receive 

salt water input from seasonal storm surge events rather than daily tidal fluctuations. 

Uplands were restricted to areas where the estimated VSM location intersected with existing 

gravel pads (Figure 3). Tundra landcover types found within the project footprint may also be 

uplands but for the purposes of this desktop exercise we have assumed that all undisturbed areas 

were wetlands. 
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FUNCTIONAL ASSESSMENT 

Waters and wetlands in the project footprint were ultimately ranked into 4 categories, using 

the 2009 Alaska Region Regulatory Guidance Letter criteria (RGL 2009) (Table 4). Tidal 

Seasonally Flooded Barrens and Saturated Graminoid Shrub were have an overall moderate to 

low (Category III) wetland function at and the remaining 5 wetland and waters Functional 

Wetland Types were given a high to moderate (Category II) level of wetland function. In 

general, wetlands and waters were determined to operate at low to moderate levels for most of 

the functions evaluated and represent common types that have a widespread distribution in the 

area (Table 4). Wetland Functional Classes were elevated to Category II status if they were rated 

as high functioning for 3 or more evaluated functions (Table 4) or if they were previously 

documented as preferred habitat for one or more threatened or candidate species known to exist 

in the area. There were no direct observations within the project footprint of Polar Bear dens, 

Spectacled Eider, Steller’s Eider, or Yellow-billed Loon nests (Johnson et. al. 2013); thus, none 

of the wetland types were eligible for Category I functional wetland status. 

The Permanently Flooded Pond Wetland Functional Class had moderate rankings for most 

functions evaluated but was given a Category II status because it is considered preferred habitat 

for the candidate species, Yellow-billed Loon (Johnson et. al. 2013). No fisheries data were 

available for the waterbodies in the project footprint. Lower Perennial Stream ranked low to 

moderate for all evaluated functions, but ranked high for Fish Habitat due to documented 

presence of resident and amphidromous fish. Species include Arctic grayling, broad whitefish, 

humpback whitefish, least cisco and round whitefish (Moulton 2007).  

Tidal Semi-permanently Flooded Graminoid Meadow and Permanently Flooded Sedge or 

Grass Marsh both rank high for hydrologic and water quality functions (Table 4), with erosion 

control and shoreline stabilization being the primary functions a flooded emergent wetland 

adjacent to a waterbody can provide. The potential for Sediment Nutrient and Toxicant Removal 

is also potentially high, although pollutant inputs are relatively limited. Both wetland types are 

considered high-value habitats for local threatened waterfowl (Spectacled Eider and Steller’s 

Eider) and the candidate species, Yellow-billed Loon (Johnson et. al. 2013). Thus, these Wetland 

Functional Classes received a Category II functional status. 
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Permanently Flooded Pond, Semi-permanently Flooded Sedge Meadow, and Saturated Low 

and Tall Willow Shrub were mostly moderately functioning wetland types except that the Tall 

Willow community also provided high value for Flood Flow Regulation because of the presence 

of a thick deciduous shrub canopy immediately adjacent to a flowing waterbody (Ublutuoch 

River). Despite the overall moderate functional rankings, these 3 classes received a Category II 

designation because they are considered high value or preferred habitats for local threatened and 

candidate wildlife species (Table 4, Uniqueness and Special Status). The Saturated Low and Tall 

Willow Shrub class is also a unique type within the Colville River floodplain, providing higher 

profile cover and browse for a variety of wildlife species common in the area. 

The Tidal Seasonally Flooded Barrens and Saturated Graminoid Shrub Wetland Functional 

Classes were given Category III status because hydrologic, water quality or habitat functions are 

limited. Tidal Seasonally Flooded Barrens are unvegetated and composed of unconsolidated fine 

material. Saturated Graminoid Shrub wetlands are common and widespread in the area and either 

do not perform some of the functions evaluated or only to a moderate degree. These wetlands are 

flooded infrequently and do not border waterbodies or watercourses. They have moderate 

functional value for supporting wildlife species.  
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Figure 1.  Project location for the Greater Mooses Tooth development.



 

  

.
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Figure 2.  Wetland Functional Classes derived from existing ecological land survey data for the Greater Mooses Tooth development, CD5 to GMT1. 
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Figure 3. Wetland Functional Classes derived from existing ecological land survey data for the Greater Mooses Tooth development, 

proposed new VSM from CD4N to CD1. 
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Appendix A. Wetlands Functional Assessment Forms



 

 A-2 Greater Mooses Tooth Wetlands 

Waters and Wetland Functions Data Form-Alaska Regulatory Best Professional Judgment 
Characterization for North Slope, Alaska (Modified by ABR Inc. Feb. 2013) 

 

Project:    Greater Mooses Tooth Development Date:   8/16/2013 

Classification:  Permanently Flooded Pond PM/RS:  WAD 
 

A. Flood Flow Regulation (Storage and Desynchronization): If waters 
proceed to statements 3 to 6 (Use N/A for item 1 and 2 and 7). 

Wetland/water likely to perform function? Y 
Rating: Moderate 

1. Wetland occurs in a zone with relatively deep active layers. 1. N/A 

2. Wetland has a dense herbaceous or woody layer. 2. N/A 

3. Wetland or water is capable of retaining much higher volumes of water 
during storm events than under normal rainfall conditions.  

3. Y 

4. Wetland or water is a closed (depressional) system subject to flooding or 
shows evidence of flooding. 

4. N 

5. If flow-through, wetland or water has constricted outlet with signs of 
fluctuating water levels, algal mats, and/or lodged debris. 

5. Y 

6. Wetland or water receives floodwater from an adjacent water course at 
least once every 10 years. 

6. Y 

7. Floodwaters enter and flow through wetland predominantly as sheet flow 
rather than channel flow. 

7. N/A 

 ≥ 4 attributes (Y)—High, 2-3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low  

B. Sediment, Nutrient (N and P), Toxicant Removal: If waters consider 
statements 1 and 2. 

Wetland/water likely to perform function?  Y 
Rating: Moderate 

1. Sediment, nutrients and/or toxicants (from tillage, mining, construction or 
other sources of pollution) appear to be or are likely to be entering the 
wetland or water. 

1. Y 

 

2. Slow-moving or still water is present or occurs during flooding that 
happens at least once every 10 years. 

2. Y 

 

3. Dense (>50% cover) herbaceous vegetation is present.  3. N/A 

 
4. At least moderate interspersion of vegetation and water is present or 

occurs during flooding that happens at least once every 10 years. 

 

4. N/A 

 

5. Sediment deposits are present (evidence of deposition during floods). 

 

5. N/A 

 
6. Thick surface organic horizon and/or abundant fine organic litter is 

present. 
6. N/A 

 

 ≥ 4 attributes (Y)—High, 2-3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low 

C. Erosion Control and Shoreline Stabilization: Function only 
applicable for wetlands directly abutting permanent or relatively 
permanent waters 

Wetland likely to perform function? N 
Rating: N/A 

1. Wetland has dense, energy absorbing vegetation bordering the water 
course and no evidence of erosion.  

 

1. N/A 

2. Historical aerial photography (if available) indicates stable shoreline 
features. 

2. N/A 

 1–2 attributes (Y)—High, None—Low Function 

D. Organic Matter Production and Export: Function only applicable if 
wetland is flooded at least once every 10 years. Function is not 
applicable for unvegetated waters. 

Wetland likely to perform function? N 
Rating: N/A 

1. Wetland is flooded at least once every 10 years. If no, proceed no further, 
wetland is low functioning. 

1. N/A 

2. Wetland has at least 30% cover of herbaceous vegetation. 2. N/A 

3. Woody plants in wetland are mostly deciduous.  3. N/A 

4. High degree of plant community structure, vegetation density, and 
species richness present.  

4. N/A 

5. Interspersion of vegetation and water is at least moderate.  5. N/A 

 4–5 attributes (Y)—High, 2–3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low  
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E. General Habitat Suitability: Only complete first three for waters.  Wetland likely to perform function? Y 
Rating: Moderate 

1. Wetland or water is not fragmented.  1. Y 

2. Area surrounding wetland or water is undisturbed. 2. N 

3. Evidence of wildlife use (e.g., nests, tracks, scat, gnawed stumps, survey 
data) is present. Waters only high functioning if wildlife survey or direct 
observation data are available. 

3. Y 

4. Plant community has two or more strata, with at least two of those strata 
having >10% total cover.  

4. N/A 

5. Wetland has at least a moderate degree of Cowardin Class interspersion. 5. N/A 

6. Diversity (evenness of cover) of plant species is moderately high (≥ 5 
species with at least 10% cover each). 

6. N/A 

 Waters:  3 attributes (Y) – High, 2 attributes (Y) 
– Moderate, 1 attributes (Y) Low 

Wetlands: 5–6 attributes (Y)—High, 2–4 
attributes (Y)—Moderate, 0–1 attributes (Y)—
Low  

F. Fish Habitat: Function only applicable if a water or if wetland has 
perennial or intermittent surface water connection to a fish bearing 
water body. 

Wetland likely to perform function? Y 
Rating: Moderate 

1. Wetland or water has sufficient size and depth of open water so as not to 
freeze completely during winter. 

1. N 

2. Fish are present.  2. Y 

3. Herbaceous and/or woody vegetation is present in wetland and/or buffer 
to provide cover, shade, and/or detrital matter.  

3. N/A 

4. Spawning areas are present (aquatic vegetation and/or gravel beds. 4. N 

5. Juvenile rest areas present (e.g. pools with organic debris or overhanging 
vegetation). 

5. Y 

 4–5 attributes (Y)—High, 2–3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low Function 

G. Educational, Scientific, Recreational, or Subsistence Use Wetland likely to perform function? Y 
Rating: Moderate 

1. Site has documented scientific or educational use.  1. N 

2. Wetland or water is in public ownership. 2. Y 

3. Accessible trails are available. 3. N 

4. Wetland or water supports subsistence activities (e.g., hunting, fishing, 
berry picking). 

4. Y 

 3–4 attributes (Y)—High, 1–2  attribute (Y)—
Moderate, 0 attributes (Y)—Low 

H. Uniqueness and Special Status  Wetland likely to perform function? Y 
Rating: Moderate 

1. Wetland or water contains documented occurrence of a state or federally 
listed threatened or endangered species. If yes, wetland is high functioning. 

1. N 

2. Wetland or water contains documented critical habitat, high quality 
ecosystems, or priority species, respectively designated by the U.S. Fish 
and Wildlife Service 

2. Y 

3. Wetland or water has biological, geological, or other features that are 
determined to be rare.  

3. N 

4. Wetland or water has been determined significant because it provides 
functions scarce for the area. 

4. N 

5. Wetland complex contains one or more of the following habitats 1) Tall 
shrub habitat (>.5ft in height) dominated by Salix spp. 2) Aquatic herb 
habitat dominated by Arctophila fulva. 3) Semi-permanently flooded to 
permanently flooded vegetated portions of drained lake basins 4) 
Anadromous fish overwintering habitat 5) Patterned wet sedge meadow and 
low center polygons 6) High center polygon complex 7) Riverine coastal 
mudflats 8) Non-patterned wet meadow adjacent to streams and river bluffs. 

5. N 

 ≥ 2 attributes (Y)—High, 1 attribute (Y)—
Moderate, None—Low 
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Summary 
 

Project:    Greater Mooses Tooth Development Date:   8/16/2013 

Classification:  Permanently Flooded Pond Assessed By:  WAD 

Cowardin Class:  PUBH Wetland Size:  

 
Function/Service Occurrence 

(Y/N) 
Rationale 

Rating: Moderate 
Flood Flow Regulation (Storage and 
Desynchronization) 

Y Permanently Flooded Ponds potentially impacted by fill within this 
proposed project occur along the proposed pipeline route from the GMT1 
pad to CD5. Impacted ponds are shallow waters within drained lake 
basins that are in close proximity to Fish Creek, Crea Creek and 
Ublutuock River. The area is likely to be flooded at least seasonally 
during break up events. 

Sediment, Nutrient (N and P), Toxicant 
Removal 

Y The surrounding area is moderately disturbed by human habitation, 
active pipelines, roads and communities. Assume at least moderate 
probability of a variety of pollutants potentially entering the system. 

Erosion Control and Shoreline 
Stabilization 

N Function not applicable to unvegetated waters. 

Organic Matter Production and Export N Function not applicable to unvegetated waters 

General Habitat Suitability Y General habitat characteristics provide support for a variety of terrestrial 
mammals, avian species and fish throughout the study area. 

Fish Habitat Y Impacted waters within the study area are small and shallow and likely to 
freeze to the bottom during winter.  
 

Educational, Scientific, Recreational, 
or Subsistence Use 

Y The project area is in close proximity to Nuiksut and both the Fish Creek 
and Colville River Delta which have considerable value for subsistence 
activities. 
 

Uniqueness and Special Status Y No direct observations of threatened or endangered species were found 
within the project gravel footprint but it does contain a number of habitats 
documented as high value habitat for either Spectacled Eider, Steller’s 
Eider, Yellow-billed Loons or Polar Bear. 
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Waters and Wetland Functions Data Form-Alaska Regulatory Best Professional Judgment 

Characterization for North Slope, Alaska (Modified by ABR Inc. Feb. 2013) 
 

Project:    Greater Mooses Tooth Development Date:   8/16/2013 

Classification:  Lower Perennial Stream PM/RS:  WAD 

A. Flood Flow Regulation (Storage and Desynchronization): If waters 
proceed to statements 3 to 6 (Use N/A for item 1 and 2 and 7). 

Wetland/water likely to perform function? N 
Rating: N/A 

1. Wetland occurs in a zone with relatively deep active layers. 1. N/A 

2. Wetland has a dense herbaceous or woody layer. 2. N/A 

3. Wetland or water is capable of retaining much higher volumes of water 
during storm events than under normal rainfall conditions.  

3. N/A 

4. Wetland or water is a closed (depressional) system subject to flooding or 
shows evidence of flooding. 

4. N/A 

5. If flow-through, wetland or water has constricted outlet with signs of 
fluctuating water levels, algal mats, and/or lodged debris. 

5. N/A 

6. Wetland or water receives floodwater from an adjacent water course at 
least once every 10 years. 

6. N/A 

7. Floodwaters enter and flow through wetland predominantly as sheet flow 
rather than channel flow. 

7. N/A 

 ≥ 4 attributes (Y)—High, 2-3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low  

B. Sediment, Nutrient (N and P), Toxicant Removal: If waters consider 
statements 1 and 2. 

Wetland/water likely to perform function?  N 
Rating: Low 

1. Sediment, nutrients and/or toxicants (from tillage, mining, construction or 
other sources of pollution) appear to be or are likely to be entering the 
wetland or water. 

1. N 

 

2. Slow-moving or still water is present or occurs during flooding that 
happens at least once every 10 years. 

2. Y 

 

3. Dense (>50% cover) herbaceous vegetation is present.  3. N/A 

 
4. At least moderate interspersion of vegetation and water is present or 

occurs during flooding that happens at least once every 10 years. 

 

4. N/A 

 

5. Sediment deposits are present (evidence of deposition during floods). 

 

5. N/A 

 
6. Thick surface organic horizon and/or abundant fine organic litter is 

present. 
6. N/A 

 

 ≥ 4 attributes (Y)—High, 2-3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low 

C. Erosion Control and Shoreline Stabilization: Function only 
applicable for wetlands directly abutting permanent or relatively 
permanent waters 

Wetland likely to perform function? N 
Rating: N/A 

1. Wetland has dense, energy absorbing vegetation bordering the water 
course and no evidence of erosion.  

 

1. N/A 

2. Historical aerial photography (if available) indicates stable shoreline 
features. 

2. N/A 

 1–2 attributes (Y)—High, None—Low Function 

D. Organic Matter Production and Export: Function only applicable if 
wetland is flooded at least once every 10 years. Function is not 
applicable for unvegetated waters. 

Wetland likely to perform function? N 
Rating: N/A 

1. Wetland is flooded at least once every 10 years. If no, proceed no further, 
wetland is low functioning. 

1. N/A 

2. Wetland has at least 30% cover of herbaceous vegetation. 2. N/A 

3. Woody plants in wetland are mostly deciduous.  3. N/A 

4. High degree of plant community structure, vegetation density, and 
species richness present.  

4. N/A 

5. Interspersion of vegetation and water is at least moderate.  5. N/A 

 4–5 attributes (Y)—High, 2–3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low  

  



 

 A-6 Greater Mooses Tooth Wetlands 

E. General Habitat Suitability: Only complete first three for waters.  Wetland likely to perform function? Y 
Rating: Moderate 

1. Wetland or water is not fragmented.  1. Y 

2. Area surrounding wetland or water is undisturbed. 2. N 

3. Evidence of wildlife use (e.g., nests, tracks, scat, gnawed stumps, survey 
data) is present. Waters only high functioning if wildlife survey or direct 
observation data are available. 

3. Y 

4. Plant community has two or more strata, with at least two of those strata 
having >10% total cover.  

4. N/A 

5. Wetland has at least a moderate degree of Cowardin Class interspersion. 5. N/A 

6. Diversity (evenness of cover) of plant species is moderately high (≥ 5 
species with at least 10% cover each). 

6. N/A 

 Waters:  3 attributes (Y) – High, 2 attributes (Y) 
– Moderate, 1 attributes (Y) Low 

Wetlands: 5–6 attributes (Y)—High, 2–4 
attributes (Y)—Moderate, 0–1 attributes (Y)—
Low  

F. Fish Habitat: Function only applicable if a water or if wetland has 
perennial or intermittent surface water connection to a fish bearing 
water body. 

Wetland likely to perform function? Y 
Rating: High 

1. Wetland or water has sufficient size and depth of open water so as not to 
freeze completely during winter. 

1. Y 

2. Fish are present.  2. Y 

3. Herbaceous and/or woody vegetation is present in wetland and/or buffer 
to provide cover, shade, and/or detrital matter.  

3. Y 

4. Spawning areas are present (aquatic vegetation and/or gravel beds. 4. Y 

5. Juvenile rest areas present (e.g. pools with organic debris or overhanging 
vegetation). 

5. Y 

 4–5 attributes (Y)—High, 2–3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low Function 

G. Educational, Scientific, Recreational, or Subsistence Use Wetland likely to perform function? Y 
Rating: Moderate 

1. Site has documented scientific or educational use.  1. N 

2. Wetland or water is in public ownership. 2. Y 

3. Accessible trails are available. 3. N 

4. Wetland or water supports subsistence activities (e.g., hunting, fishing, 
berry picking). 

4. Y 

 3–4 attributes (Y)—High, 1–2  attribute (Y)—
Moderate, 0 attributes (Y)—Low 

H. Uniqueness and Special Status  Wetland likely to perform function? N 
Rating: Low 

1. Wetland or water contains documented occurrence of a state or federally 
listed threatened or endangered species. If yes, wetland is high functioning. 

1. N 

2. Wetland or water contains documented critical habitat, high quality 
ecosystems, or priority species, respectively designated by the U.S. Fish 
and Wildlife Service 

2. N 

3. Wetland or water has biological, geological, or other features that are 
determined to be rare.  

3. N 

4. Wetland or water has been determined significant because it provides 
functions scarce for the area. 

4. N 

5. Wetland complex contains one or more of the following habitats 1) Tall 
shrub habitat (>.5ft in height) dominated by Salix spp. 2) Aquatic herb 
habitat dominated by Arctophila fulva. 3) Semi-permanently flooded to 
permanently flooded vegetated portions of drained lake basins 4) 
Anadromous fish overwintering habitat 5) Patterned wet sedge meadow and 
low center polygons 6) High center polygon complex 7) Riverine coastal 
mudflats 8) Non-patterned wet meadow adjacent to streams and river bluffs. 

5. N 

 ≥ 2 attributes (Y)—High, 1 attribute (Y)—
Moderate, None—Low 
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Summary 
 

Project:    Greater Mooses Tooth Development Date:   8/16/2013 

Classification:  Lower Perennial Stream Assessed By:  WAD 

Cowardin Class:  R2UBH Wetland Size:   

 
Function/Service Occurrence 

(Y/N) 
Rationale 

Rating: Moderate 

Flood Flow Regulation (Storage and 
Desynchronization) 

N Proposed road and pipeline from GMT1 to CD5 crosses Ubluotock river 
once. The river itself is not expected to provide this function. 

Sediment, Nutrient (N and P), Toxicant 
Removal 

Y The river is not significantly disturbed upstream of the proposed crossing 
and thus is not expected to provide significant sediment, nutrient and 
toxicant removal.. 

Erosion Control and Shoreline 
Stabilization 

N Function not applicable to unvegetated waters. 

Organic Matter Production and Export N Function not applicable to unvegetated waters 

General Habitat Suitability Y General habitat characteristics provide support for a variety of terrestrial 
mammals, avian species and fish throughout the study area. 

Fish Habitat Y Annadromous and amphidromous fish populations documented in EED. 

Educational, Scientific, Recreational, 
or Subsistence Use 

Y The project area is in close proximity to Nuiksut and both the Fish Creek 
and Colville River Delta which have considerable value for subsistence 
activities. 

Uniqueness and Special Status N No documented occurrences or preferred habitat for TES species. 
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Waters and Wetland Functions Data Form-Alaska Regulatory Best Professional Judgment 
Characterization for North Slope, Alaska (Modified by ABR Inc. Feb. 2013) 

 
Project:    Greater Mooses Tooth Development Date:   8/16/2013 

Classification:  Permanently Flooded Sedge or Grass Marsh PM/RS:  WAD 

A. Flood Flow Regulation (Storage and Desynchronization): If waters 
proceed to statements 3 to 6 (Use N/A for item 1 and 2 and 7). 

Wetland/water likely to perform function? Y 
Rating: High 

1. Wetland occurs in a zone with relatively deep active layers. 1. Y 

2. Wetland has a dense herbaceous or woody layer. 2. N 

3. Wetland or water is capable of retaining much higher volumes of water 
during storm events than under normal rainfall conditions.  

3. Y 

4. Wetland or water is a closed (depressional) system subject to flooding or 
shows evidence of flooding. 

4. N 

5. If flow-through, wetland or water has constricted outlet with signs of 
fluctuating water levels, algal mats, and/or lodged debris. 

5. Y 

6. Wetland or water receives floodwater from an adjacent water course at 
least once every 10 years. 

6. Y 

7. Floodwaters enter and flow through wetland predominantly as sheet flow 
rather than channel flow. 

7. Y 

 ≥ 4 attributes (Y)—High, 2-3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low  

B. Sediment, Nutrient (N and P), Toxicant Removal: If waters consider 
statements 1 and 2. 

Wetland/water likely to perform function?  Y 
Rating: High 

1. Sediment, nutrients and/or toxicants (from tillage, mining, construction or 
other sources of pollution) appear to be or are likely to be entering the 
wetland or water. 

1. Y 

 

2. Slow-moving or still water is present or occurs during flooding that 
happens at least once every 10 years. 

2. Y 

 

3. Dense (>50% cover) herbaceous vegetation is present.  3. Y 

 
4. At least moderate interspersion of vegetation and water is present or 

occurs during flooding that happens at least once every 10 years. 

 

4. Y 

 

5. Sediment deposits are present (evidence of deposition during floods). 

 

5. N 

 
6. Thick surface organic horizon and/or abundant fine organic litter is 

present. 
6. N 

 

 ≥ 4 attributes (Y)—High, 2-3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low 

C. Erosion Control and Shoreline Stabilization: Function only 
applicable for wetlands directly abutting permanent or relatively 
permanent waters 

Wetland likely to perform function? Y 
Rating: High 

1. Wetland has dense, energy absorbing vegetation bordering the water 
course and no evidence of erosion.  

 

1. Y 

2. Historical aerial photography (if available) indicates stable shoreline 
features. 

2. Y 

 1–2 attributes (Y)—High, None—Low Function 

D. Organic Matter Production and Export: Function only applicable if 
wetland is flooded at least once every 10 years. Function is not 
applicable for unvegetated waters. 

Wetland likely to perform function? Y 
Rating: Moderate 

1. Wetland is flooded at least once every 10 years. If no, proceed no further, 
wetland is low functioning. 

1. Y 

2. Wetland has at least 30% cover of herbaceous vegetation. 2. Y 

3. Woody plants in wetland are mostly deciduous.  3. N 

4. High degree of plant community structure, vegetation density, and 
species richness present.  

4. N 

5. Interspersion of vegetation and water is at least moderate.  5. Y 

 4–5 attributes (Y)—High, 2–3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low  
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E. General Habitat Suitability: Only complete first three for waters.  Wetland likely to perform function? Y 
Rating: Moderate 

1. Wetland or water is not fragmented.  1. Y 

2. Area surrounding wetland or water is undisturbed. 2. N 

3. Evidence of wildlife use (e.g., nests, tracks, scat, gnawed stumps, survey 
data) is present. Waters only high functioning if wildlife survey or direct 
observation data are available. 

3. Y 

4. Plant community has two or more strata, with at least two of those strata 
having >10% total cover.  

4. N 

5. Wetland has at least a moderate degree of Cowardin Class interspersion. 5. N/A 

6. Diversity (evenness of cover) of plant species is moderately high (≥ 5 
species with at least 10% cover each). 

6. N 

 Waters:  3 attributes (Y) – High, 2 attributes (Y) 
– Moderate, 1 attributes (Y) Low 

Wetlands: 5–6 attributes (Y)—High, 2–4 
attributes (Y)—Moderate, 0–1 attributes (Y)—
Low  

F. Fish Habitat: Function only applicable if a water or if wetland has 
perennial or intermittent surface water connection to a fish bearing 
water body. 

Wetland likely to perform function? N 
Rating: Low 

1. Wetland or water has sufficient size and depth of open water so as not to 
freeze completely during winter. 

1. N 

2. Fish are present.  2. N 

3. Herbaceous and/or woody vegetation is present in wetland and/or buffer 
to provide cover, shade, and/or detrital matter.  

3. Y 

4. Spawning areas are present (aquatic vegetation and/or gravel beds. 4. N 

5. Juvenile rest areas present (e.g. pools with organic debris or overhanging 
vegetation). 

5. N 

 4–5 attributes (Y)—High, 2–3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low Function 

G. Educational, Scientific, Recreational, or Subsistence Use Wetland likely to perform function? Y 
Rating: Moderate 

1. Site has documented scientific or educational use.  1. N 

2. Wetland or water is in public ownership. 2. Y 

3. Accessible trails are available. 3. N 

4. Wetland or water supports subsistence activities (e.g., hunting, fishing, 
berry picking). 

4. Y 

 3–4 attributes (Y)—High, 1–2  attribute (Y)—
Moderate, 0 attributes (Y)—Low 

H. Uniqueness and Special Status  Wetland likely to perform function? Y 
Rating: Moderate 

1. Wetland or water contains documented occurrence of a state or federally 
listed threatened or endangered species. If yes, wetland is high functioning. 

1. N 

2. Wetland or water contains documented critical habitat, high quality 
ecosystems, or priority species, respectively designated by the U.S. Fish 
and Wildlife Service 

2. Y 

3. Wetland or water has biological, geological, or other features that are 
determined to be rare.  

3. N 

4. Wetland or water has been determined significant because it provides 
functions scarce for the area. 

4. N 

5. Wetland complex contains one or more of the following habitats 1) Tall 
shrub habitat (>.5ft in height) dominated by Salix spp. 2) Aquatic herb 
habitat dominated by Arctophila fulva. 3) Semi-permanently flooded to 
permanently flooded vegetated portions of drained lake basins 4) 
Anadromous fish overwintering habitat 5) Patterned wet sedge meadow and 
low center polygons 6) High center polygon complex 7) Riverine coastal 
mudflats 8) Non-patterned wet meadow adjacent to streams and river bluffs. 

5. Y 

 ≥ 2 attributes (Y)—High, 1 attribute (Y)—
Moderate, None—Low 

  
 



 

 A-10 Greater Mooses Tooth Wetlands 

Summary 
 

Project:    Greater Mooses Tooth Development Date:   8/16/2013 

Classification:  Permanently Flooded Sedge or Grass Marsh Assessed By:  WAD 

Cowardin Class:  PEM1H Wetland Size:   

 
Function/Service Occurrence 

(Y/N) 
Rationale 

 
Flood Flow Regulation (Storage and 
Desynchronization) 

Y Wetland is an aquatic graminoid marsh found within the flooded margins 
of thaw basins. Likely to be flooded seasonally during snwowmelt 

Sediment, Nutrient (N and P), Toxicant 
Removal 

Y The surrounding area is significantly disturbed by human habitation, 
active pipelines and inactive gravel mine sites. Assume at least 
moderate probability of a variety of pollutants potentially entering the 
system. Dense emergent herbaceous layer provides high function for 
sediment, nutrient and toxicant removal. 

Erosion Control and Shoreline 
Stabilization 

Y The geomorphic features supporting this wetland functional class are 
typically in flooded margins of thaw basins that are relatively stable in 
comparison to riverine features. 

Organic Matter Production and Export Y Aquatic emergent plant community dominated primarily by aquatic 
sedges including Carex aquatilis and rarely Arctophila fulva are relatively 
productive communities on the North Slope. No woody plants are 
present or deep organic peat layers. 

General Habitat Suitability Y Aquatic sedge and grass marshes on the North Slope are widely 
accepted as high value wildlife habitat supporting a variety of species. 
General habitat suitability favors habitats with high community diversity 
not represented in the current classification, previously documented 
habitat suitability is considered in Uniqueness and Special Status.  

Fish Habitat N Small shallow thaw ponds have not been surveyed for fish populations 
but are very shallow and considered to freeze to the bottom during the 
winter months. 

Educational, Scientific, Recreational, 
or Subsistence Use 

Y The project area is in close proximity to Nuiksut and both the Fish Creek 
and Colville River Delta which have considerable value for subsistence 
activities. 

Uniqueness and Special Status Y No direct observations of threatened or endangered species were found 
within the project gravel footprint but it does contain a number of habitats 
documented as high value habitat for either Spectacled Eider, Steller’s 
Eider, Yellow-billed Loons or Polar Bear. 
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Waters and Wetland Functions Data Form-Alaska Regulatory Best Professional Judgment 
Characterization for North Slope, Alaska (Modified by ABR Inc. Feb. 2013) 

 
Project:    Greater Mooses Tooth Development Date:   8/16/2013 

Classification:  Semi-Permanently Flooded Sedge Meadow PM/RS:  WAD 

A. Flood Flow Regulation (Storage and Desynchronization): If waters 
proceed to statements 3 to 6 (Use N/A for item 1 and 2 and 7). 

Wetland/water likely to perform function? Y 
Rating: Moderate 

1. Wetland occurs in a zone with relatively deep active layers. 1. N 

2. Wetland has a dense herbaceous or woody layer. 2. N 

3. Wetland or water is capable of retaining much higher volumes of water 
during storm events than under normal rainfall conditions.  

3. Y 

4. Wetland or water is a closed (depressional) system subject to flooding or 
shows evidence of flooding. 

4. N 

5. If flow-through, wetland or water has constricted outlet with signs of 
fluctuating water levels, algal mats, and/or lodged debris. 

5. N 

6. Wetland or water receives floodwater from an adjacent water course at 
least once every 10 years. 

6. Y 

7. Floodwaters enter and flow through wetland predominantly as sheet flow 
rather than channel flow. 

7. Y 

 ≥ 4 attributes (Y)—High, 2-3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low  

B. Sediment, Nutrient (N and P), Toxicant Removal: If waters consider 
statements 1 and 2. 

Wetland/water likely to perform function?  Y 
Rating: High 

1. Sediment, nutrients and/or toxicants (from tillage, mining, construction or 
other sources of pollution) appear to be or are likely to be entering the 
wetland or water. 

1. Y 

 

2. Slow-moving or still water is present or occurs during flooding that 
happens at least once every 10 years. 

2. Y 

 

3. Dense (>50% cover) herbaceous vegetation is present.  3. Y 

 
4. At least moderate interspersion of vegetation and water is present or 

occurs during flooding that happens at least once every 10 years. 

 

4. Y 

 

5. Sediment deposits are present (evidence of deposition during floods). 

 

5. N 

 
6. Thick surface organic horizon and/or abundant fine organic litter is 

present. 
6. N 

 

 ≥ 4 attributes (Y)—High, 2-3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low 

C. Erosion Control and Shoreline Stabilization: Function only 
applicable for wetlands directly abutting permanent or relatively 
permanent waters 

Wetland likely to perform function? N 
Rating: N/A 

1. Wetland has dense, energy absorbing vegetation bordering the water 
course and no evidence of erosion.  

 

1. N/A 

2. Historical aerial photography (if available) indicates stable shoreline 
features  

2. N/A 

 1–2 attributes (Y)—High, None—Low Function 

D. Organic Matter Production and Export: Function only applicable if 
wetland is flooded at least once every 10 years. Function is not 
applicable for unvegetated waters. 

Wetland likely to perform function? Y 
Rating: High 

1. Wetland is flooded at least once every 10 years. If no, proceed no further, 
wetland is low functioning. 

1. Y 

2. Wetland has at least 30% cover of herbaceous vegetation. 2. Y 

3. Woody plants in wetland are mostly deciduous.  3. Y 

4. High degree of plant community structure, vegetation density, and 
species richness present.  

4. N 

5. Interspersion of vegetation and water is at least moderate.  5. Y 

 4–5 attributes (Y)—High, 2–3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low  
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E. General Habitat Suitability: Only complete first three for waters.  Wetland likely to perform function? Y 
Rating: Moderate 

1. Wetland or water is not fragmented.  1. Y 

2. Area surrounding wetland or water is undisturbed. 2. N 

3. Evidence of wildlife use (e.g., nests, tracks, scat, gnawed stumps, survey 
data) is present. Waters only high functioning if wildlife survey or direct 
observation data are available. 

3. Y 

4. Plant community has two or more strata, with at least two of those strata 
having >10% total cover.  

4. N 

5. Wetland has at least a moderate degree of Cowardin Class interspersion. 5. N 

6. Diversity (evenness of cover) of plant species is moderately high (≥ 5 
species with at least 10% cover each). 

6. N 

 Waters:  3 attributes (Y) – High, 2 attributes (Y) 
– Moderate, 1 attributes (Y) Low 

Wetlands: 5–6 attributes (Y)—High, 2–4 
attributes (Y)—Moderate, 0–1 attributes (Y)—
Low  

F. Fish Habitat: Function only applicable if a water or if wetland has 
perennial or intermittent surface water connection to a fish bearing 
water body. 

Wetland likely to perform function? N 
Rating: N/A 

1. Wetland or water has sufficient size and depth of open water so as not to 
freeze completely during winter. 

1. N/A 

2. Fish are present.  2. N/A 

3. Herbaceous and/or woody vegetation is present in wetland and/or buffer 
to provide cover, shade, and/or detrital matter.  

3. N/A 

4. Spawning areas are present (aquatic vegetation and/or gravel beds. 4. N/A 

5. Juvenile rest areas present (e.g. pools with organic debris or overhanging 
vegetation). 

5. N/A 

 4–5 attributes (Y)—High, 2–3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low Function 

G. Educational, Scientific, Recreational, or Subsistence Use Wetland likely to perform function? Y 
Rating: Moderate 

1. Site has documented scientific or educational use.  1. N 

2. Wetland or water is in public ownership. 2. Y 

3. Accessible trails are available. 3. N 

4. Wetland or water supports subsistence activities (e.g., hunting, fishing, 
berry picking). 

4. Y 

 3–4 attributes (Y)—High, 1–2  attribute (Y)—
Moderate, 0 attributes (Y)—Low 

H. Uniqueness and Special Status  Wetland likely to perform function? Y 
Rating: Moderate 

1. Wetland or water contains documented occurrence of a state or federally 
listed threatened or endangered species. If yes, wetland is high functioning. 

1. N 

2. Wetland or water contains documented critical habitat, high quality 
ecosystems, or priority species, respectively designated by the U.S. Fish 
and Wildlife Service 

2. Y 

3. Wetland or water has biological, geological, or other features that are 
determined to be rare.  

3. N 

4. Wetland or water has been determined significant because it provides 
functions scarce for the area. 

4. N 

5. Wetland complex contains one or more of the following habitats 1) Tall 
shrub habitat (>.5ft in height) dominated by Salix spp. 2) Aquatic herb 
habitat dominated by Arctophila fulva. 3) Semi-permanently flooded to 
permanently flooded vegetated portions of drained lake basins 4) 
Anadromous fish overwintering habitat 5) Patterned wet sedge meadow and 
low center polygons 6) High center polygon complex 7) Riverine coastal 
mudflats 8) Non-patterned wet meadow adjacent to streams and river bluffs. 

5. Y 

 ≥ 2 attributes (Y)—High, 1 attribute (Y)—
Moderate, None—Low 

  
 

  



 

 A-13 Greater Mooses Tooth Wetlands 

Summary 
 

Project:    Greater Mooses Tooth Development Date:   8/16/2013 

Classification:  Semi-permanently Flooded Sedge Meadow Assessed By:  WAD 

Cowardin Class:  PEM1F Wetland Size:   

 
Function/Service Occurrence 

(Y/N) 
Rationale 

Rating: Moderate 
Flood Flow Regulation (Storage and 
Desynchronization) 

Y Wetland consists of non-patterned wet sedge meadow types with 
shallow active layers. The majority of these classes occur on the margins 
of permanently flooded features within drained lake basins. They provide 
moderate flood flow capacity where the basins are connected to flowing 
waterbodies. 

Sediment, Nutrient (N and P), Toxicant 
Removal 

Y Where the footprint of the proposed road passes through these wetlands 
there is potential for pollutants to be entering the system through run-off. 
This function would be important seasonally. 
  

Erosion Control and Shoreline 
Stabilization 

N This wetland type does not typically border a watercourse within this 
specific study area so is not expected to perform this function. 
 

Organic Matter Production and Export Y Landscape position (near seasonally flowing watersources), thick 
vegetation matt and relatively shallow active layers indicate that this 
wetland is best suited for this function in comparison to all other mapped 
types. 
 

General Habitat Suitability Y General habitat characteristics provide support for a variety of terrestrial 
mammals, avian species and fish throughout the study area. 

Fish Habitat N Not applicable 

Educational, Scientific, Recreational, 
or Subsistence Use 

Y The project area is in close proximity to Nuiksut and both the Fish Creek 
and Colville River Delta which have considerable value for subsistence 
activities. 

Uniqueness and Special Status Y No direct observations of threatened or endangered species were found 
within the project gravel footprint but it does contain a number of habitats 
documented as high value habitat for either Spectacled Eider, Steller’s 
Eider, Yellow-billed Loons or Polar Bear. 
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Waters and Wetland Functions Data Form-Alaska Regulatory Best Professional Judgment 
Characterization for North Slope, Alaska (Modified by ABR Inc. Feb. 2013) 

 
Project:    Greater Mooses Tooth Development Date:   8/16/2013 

Classification:  Tidal Semi-permanently Flooded Graminoid Meadow PM/RS:  WAD 

 
A. Flood Flow Regulation (Storage and Desynchronization): If waters 

proceed to statements 3 to 6 (Use N/A for item 1 and 2 and 7). 
Wetland/water likely to perform function? Y 

Rating: High 

1. Wetland occurs in a zone with relatively deep active layers. 1. Y 

2. Wetland has a dense herbaceous or woody layer. 2. Y 

3. Wetland or water is capable of retaining much higher volumes of water 
during storm events than under normal rainfall conditions.  

3. Y 

4. Wetland or water is a closed (depressional) system subject to flooding or 
shows evidence of flooding. 

4. N 

5. If flow-through, wetland or water has constricted outlet with signs of 
fluctuating water levels, algal mats, and/or lodged debris. 

5. N 

6. Wetland or water receives floodwater from an adjacent water course at 
least once every 10 years. 

6. Y 

7. Floodwaters enter and flow through wetland predominantly as sheet flow 
rather than channel flow. 

7. Y 

 ≥ 4 attributes (Y)—High, 2-3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low  

B. Sediment, Nutrient (N and P), Toxicant Removal: If waters consider 
statements 1 and 2. 

Wetland/water likely to perform function? Y 
Rating: High 

1. Sediment, nutrients and/or toxicants (from tillage, mining, construction or 
other sources of pollution) appear to be or are likely to be entering the 
wetland or water. 

1. Y 

 

2. Slow-moving or still water is present or occurs during flooding that 
happens at least once every 10 years. 

2. Y 

 

3. Dense (>50% cover) herbaceous vegetation is present.  3. Y 

 
4. At least moderate interspersion of vegetation and water is present or 

occurs during flooding that happens at least once every 10 years. 

 

4. Y 

 

5. Sediment deposits are present (evidence of deposition during floods). 

 

5. Y 

 
6. Thick surface organic horizon and/or abundant fine organic litter is 

present. 
6. N 

 

 ≥ 4 attributes (Y)—High, 2-3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low 

C. Erosion Control and Shoreline Stabilization: Function only 
applicable for wetlands directly abutting permanent or relatively 
permanent waters 

Wetland likely to perform function? Y 
Rating: High 

1. Wetland has dense, energy absorbing vegetation bordering the water 
course and no evidence of erosion.  

 

1. Y 

2. Historical aerial photography (if available) indicates stable shoreline 
features. 

2. Y 

 1–2 attributes (Y)—High, None—Low Function 

D. Organic Matter Production and Export: Function only applicable if 
wetland is flooded at least once every 10 years. Function is not 
applicable for unvegetated waters. 

Wetland likely to perform function? Y 
Rating: High 

1. Wetland is flooded at least once every 10 years. If no, proceed no further, 
wetland is low functioning. 

1. Y 

2. Wetland has at least 30% cover of herbaceous vegetation. 2. Y 

3. Woody plants in wetland are mostly deciduous.  3. Y 

4. High degree of plant community structure, vegetation density, and 
species richness present.  

4. N 

5. Interspersion of vegetation and water is at least moderate.  5. Y 

 4–5 attributes (Y)—High, 2–3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low  
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E. General Habitat Suitability: Only complete first three for waters.  Wetland likely to perform function? N 
Rating: Low 

1. Wetland or water is not fragmented.  1. N 

2. Area surrounding wetland or water is undisturbed. 2. N 

3. Evidence of wildlife use (e.g., nests, tracks, scat, gnawed stumps, survey 
data) is present. Waters only high functioning if wildlife survey or direct 
observation data are available. 

3. Y 

4. Plant community has two or more strata, with at least two of those strata 
having >10% total cover.  

4. N 

5. Wetland has at least a moderate degree of Cowardin Class interspersion. 5. N 

6. Diversity (evenness of cover) of plant species is moderately high (≥ 5 
species with at least 10% cover each). 

6. N 

 Waters:  3 attributes (Y) – High, 2 attributes (Y) 
– Moderate, 1 attributes (Y) Low 

Wetlands: 5–6 attributes (Y)—High, 2–4 
attributes (Y)—Moderate, 0–1 attributes (Y)—
Low  

F. Fish Habitat: Function only applicable if a water or if wetland has 
perennial or intermittent surface water connection to a fish bearing 
water body. 

Wetland likely to perform function? N 
Rating: Low 

1. Wetland or water has sufficient size and depth of open water so as not to 
freeze completely during winter. 

1. N 

2. Fish are present.  2. N 

3. Herbaceous and/or woody vegetation is present in wetland and/or buffer 
to provide cover, shade, and/or detrital matter.  

3. Y 

4. Spawning areas are present (aquatic vegetation and/or gravel beds. 4. N 

5. Juvenile rest areas present (e.g. pools with organic debris or overhanging 
vegetation). 

5. N 

 4–5 attributes (Y)—High, 2–3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low Function 

G. Educational, Scientific, Recreational, or Subsistence Use Wetland likely to perform function? Y 
Rating: Moderate 

1. Site has documented scientific or educational use.  1. N 

2. Wetland or water is in public ownership. 2. Y 

3. Accessible trails are available. 3. N 

4. Wetland or water supports subsistence activities (e.g., hunting, fishing, 
berry picking). 

4. Y 

 3–4 attributes (Y)—High, 1–2  attribute (Y)—
Moderate, 0 attributes (Y)—Low 

H. Uniqueness and Special Status  Wetland likely to perform function? Y 
Rating: Moderate 

1. Wetland or water contains documented occurrence of a state or federally 
listed threatened or endangered species. If yes, wetland is high functioning. 

1. N 

2. Wetland or water contains documented critical habitat, high quality 
ecosystems, or priority species, respectively designated by the U.S. Fish 
and Wildlife Service 

2. Y 

3. Wetland or water has biological, geological, or other features that are 
determined to be rare.  

3. N 

4. Wetland or water has been determined significant because it provides 
functions scarce for the area. 

4. N 

5. Wetland complex contains one or more of the following habitats 1) Tall 
shrub habitat (>.5ft in height) dominated by Salix spp. 2) Aquatic herb 
habitat dominated by Arctophila fulva. 3) Semi-permanently flooded to 
permanently flooded vegetated portions of drained lake basins 4) 
Anadromous fish overwintering habitat 5) Patterned wet sedge meadow and 
low center polygons 6) High center polygon complex 7) Riverine coastal 
mudflats 8) Non-patterned wet meadow adjacent to streams and river bluffs. 

5. Y 

 ≥ 2 attributes (Y)—High, 1 attribute (Y)—
Moderate, None—Low 
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Summary 
 

Project:    Greater Mooses Tooth Development Date:  8/16/2013 

Classification:  Tidal Semi-permanently Flooded Graminoid Meadow Assessed By:  WAD 

Cowardin Class:  PEM1R Wetland Size:   

 
Function/Service Occurrence 

(Y/N) 
Rationale 

Rating: Moderate 
Flood Flow Regulation (Storage and 
Desynchronization) 

Y Wetland impacted by VSM along sections of the CD1 to CD4 pipeline. 
Wet sedge meadow occurring in delta thaw basins directly connected to 
the Sakoonang channel which is a tidal section of the Colville River 
 

Sediment, Nutrient (N and P), Toxicant 
Removal 

Y Dense herbaceous vegetation with significant surface water and frequent 
seasonal flood events primarily due to storm surges account for the high 
value for this function. 
 

Erosion Control and Shoreline 
Stabilization 

Y Vegetated wetland exposed to frequent flood events. Photosignatures on 
historical imagery appear stable. 

Organic Matter Production and Export Y Wetland is vegetated with emergent graminoid species and prostrate 
shrubs provide relatively high value for this function. 

General Habitat Suitability Y Low function in this general category. The wetland is fragmented by 
disturbance and subject to a variety of pollutants, is not likely to be high 
value habitat. 
  

Fish Habitat N Wetland is an emergent type immediately adjacent to an active channel 
of the Colville River which supports anadromous fish populations. 
However the footprint impacts an area of seasonal tidal marsh that is 
only connected to the active channel during extreme storm surges and is 
likely to provide limited habitat value for fish. 

Educational, Scientific, Recreational, 
or Subsistence Use 

Y The project area is in close proximity to Nuiksut and both the Fish Creek 
and Colville River Delta which have considerable value for subsistence 
activities. 

Uniqueness and Special Status Y No direct observations of threatened or endangered species were found 
within the project gravel footprint but it does contain a number of habitats 
documented as high value habitat for either Spectacled Eider, Steller’s 
Eider, Yellow-billed Loons or Polar Bear. 
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Waters and Wetland Functions Data Form-Alaska Regulatory Best Professional Judgment 
Characterization for North Slope, Alaska (Modified by ABR Inc. Feb. 2013) 

 
Project:    Greater Mooses Tooth Development Date:   8/16/2013 

Classification:  Tidal Seasonally Flooded Barrens PM/RS:  WAD 

 
A. Flood Flow Regulation (Storage and Desynchronization): If waters 

proceed to statements 3 to 6 (Use N/A for item 1 and 2 and 7). 
Wetland/water likely to perform function? Y 

Rating: Moderate 

1. Wetland occurs in a zone with relatively deep active layers. 1. Y 

2. Wetland has a dense herbaceous or woody layer. 2. N 

3. Wetland or water is capable of retaining much higher volumes of water 
during storm events than under normal rainfall conditions.  

3. N 

4. Wetland or water is a closed (depressional) system subject to flooding or 
shows evidence of flooding. 

4. N 

5. If flow-through, wetland or water has constricted outlet with signs of 
fluctuating water levels, algal mats, and/or lodged debris. 

5. N 

6. Wetland or water receives floodwater from an adjacent water course at 
least once every 10 years. 

6. Y 

7. Floodwaters enter and flow through wetland predominantly as sheet flow 
rather than channel flow. 

7. Y 

 ≥ 4 attributes (Y)—High, 2-3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low  

B. Sediment, Nutrient (N and P), Toxicant Removal: If waters consider 
statements 1 and 2. 

Wetland/water likely to perform function? Y 
Rating: Moderate 

1. Sediment, nutrients and/or toxicants (from tillage, mining, construction or 
other sources of pollution) appear to be or are likely to be entering the 
wetland or water. 

1. Y 

 

2. Slow-moving or still water is present or occurs during flooding that 
happens at least once every 10 years. 

2. N 

 

3. Dense (>50% cover) herbaceous vegetation is present.  3. N 

 
4. At least moderate interspersion of vegetation and water is present or 

occurs during flooding that happens at least once every 10 years. 

 

4. N 

 

5. Sediment deposits are present (evidence of deposition during floods). 

 

5. Y 

 
6. Thick surface organic horizon and/or abundant fine organic litter is 

present. 
6. N 

 

 ≥ 4 attributes (Y)—High, 2-3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low 

C. Erosion Control and Shoreline Stabilization: Function only 
applicable for wetlands directly abutting permanent or relatively 
permanent waters 

Wetland likely to perform function? Y 
Rating: Low 

1. Wetland has dense, energy absorbing vegetation bordering the water 
course and no evidence of erosion.  

 

1. N 

2. Historical aerial photography (if available) indicates stable shoreline 
features. 

2. N 

 1–2 attributes (Y)—High, None—Low Function 

D. Organic Matter Production and Export: Function only applicable if 
wetland is flooded at least once every 10 years. Function is not 
applicable for unvegetated waters. 

Wetland likely to perform function? N 
Rating: Low 

1. Wetland is flooded at least once every 10 years. If no, proceed no further, 
wetland is low functioning. 

1. Y 

2. Wetland has at least 30% cover of herbaceous vegetation. 2. N 

3. Woody plants in wetland are mostly deciduous.  3. N 

4. High degree of plant community structure, vegetation density, and 
species richness present.  

4. N 

5. Interspersion of vegetation and water is at least moderate.  5. N 

 4–5 attributes (Y)—High, 2–3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low  
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E. General Habitat Suitability: Only complete first three for waters.  Wetland likely to perform function? Y 
Rating: Low 

1. Wetland or water is not fragmented.  1. N 

2. Area surrounding wetland or water is undisturbed. 2. N 

3. Evidence of wildlife use (e.g., nests, tracks, scat, gnawed stumps, survey 
data) is present. Waters only high functioning if wildlife survey or direct 
observation data are available. 

3. Y 

4. Plant community has two or more strata, with at least two of those strata 
having >10% total cover.  

4. N 

5. Wetland has at least a moderate degree of Cowardin Class interspersion. 5. N 

6. Diversity (evenness of cover) of plant species is moderately high (≥ 5 
species with at least 10% cover each). 

6. N 

 Waters:  3 attributes (Y) – High, 2 attributes (Y) 
– Moderate, 1 attributes (Y) Low 

Wetlands: 5–6 attributes (Y)—High, 2–4 
attributes (Y)—Moderate, 0–1 attributes (Y)—
Low  

F. Fish Habitat: Function only applicable if a water or if wetland has 
perennial or intermittent surface water connection to a fish bearing 
water body. 

Wetland likely to perform function? N 
Rating: Low 

1. Wetland or water has sufficient size and depth of open water so as not to 
freeze completely during winter. 

1. N 

2. Fish are present.  2. N 

3. Herbaceous and/or woody vegetation is present in wetland and/or buffer 
to provide cover, shade, and/or detrital matter.  

3. N 

4. Spawning areas are present (aquatic vegetation and/or gravel beds. 4. N 

5. Juvenile rest areas present (e.g. pools with organic debris or overhanging 
vegetation). 

5. N 

 4–5 attributes (Y)—High, 2–3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low Function 

G. Educational, Scientific, Recreational, or Subsistence Use Wetland likely to perform function? Y 
Rating: Moderate 

1. Site has documented scientific or educational use.  1. N 

2. Wetland or water is in public ownership. 2. Y 

3. Accessible trails are available. 3. N 

4. Wetland or water supports subsistence activities (e.g., hunting, fishing, 
berry picking). 

4. Y 

 3–4 attributes (Y)—High, 1–2  attribute (Y)—
Moderate, 0 attributes (Y)—Low 

H. Uniqueness and Special Status  Wetland likely to perform function? Y 
Rating: Moderate 

1. Wetland or water contains documented occurrence of a state or federally 
listed threatened or endangered species. If yes, wetland is high functioning. 

1. N 

2. Wetland or water contains documented critical habitat, high quality 
ecosystems, or priority species, respectively designated by the U.S. Fish 
and Wildlife Service 

2. N 

3. Wetland or water has biological, geological, or other features that are 
determined to be rare.  

3. N 

4. Wetland or water has been determined significant because it provides 
functions scarce for the area. 

4. N 

5. Wetland complex contains one or more of the following habitats 1) Tall 
shrub habitat (>.5ft in height) dominated by Salix spp. 2) Aquatic herb 
habitat dominated by Arctophila fulva. 3) Semi-permanently flooded to 
permanently flooded vegetated portions of drained lake basins 4) 
Anadromous fish overwintering habitat 5) Patterned wet sedge meadow and 
low center polygons 6) High center polygon complex 7) Riverine coastal 
mudflats 8) Non-patterned wet meadow adjacent to streams and river bluffs. 

5. Y 

 ≥ 2 attributes (Y)—High, 1 attribute (Y)—
Moderate, None—Low 
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Summary 
 

Project:    Greater Mooses Tooth Development Date:  8/16/2013 

Classification:  Tidal Seasonally Flooded Barrens Assessed By:  WAD 

Cowardin Class:  PUSR Wetland Size:   

 
Function/Service Occurrence 

(Y/N) 
Rationale 

Rating: Moderate 
Flood Flow Regulation (Storage and 
Desynchronization) 

Y Wetland found within VSM footprints near CD1 on the edge of a delta 
thaw basin. Effectively unvegetated surfaces subject to seasonal 
flooding. Provides high value for this function but limited by lack of 
vegetation 
 

Sediment, Nutrient (N and P), Toxicant 
Removal 

Y This function is moderated because the wetland type is unvegetated. 
 

Erosion Control and Shoreline 
Stabilization 

Y Historical photosignatures appear stable however function is limited by 
lack of vegetation. If storm surge flood events were typically more severe 
this wetland type would be susceptible to erosion. 

Organic Matter Production and Export N Function limited by lack of vegetation. 

General Habitat Suitability Y General habitat characteristics provide support for a variety of terrestrial 
mammals, avian species and fish throughout the study area.  

Fish Habitat N Wetland has a direct connection to the Colville River but does not 
provide any significant value to fish habitat. 

Educational, Scientific, Recreational, 
or Subsistence Use 

Y The project area is in close proximity to Nuiksut and both the Fish Creek 
and Colville River Delta which have considerable value for subsistence 
activities. 

Uniqueness and Special Status Y No direct observations of threatened or endangered species were found 
within the project gravel footprint but coastal mudflats have been 
identified as a unique component of the Colville River Delta ecosstem. 
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Waters and Wetland Functions Data Form-Alaska Regulatory Best Professional Judgment 
Characterization for North Slope, Alaska (Modified by ABR Inc. Feb. 2013) 

 
Project:    Greater Mooses Tooth Development Date:   8/16/2013 

Classification:  Saturated Graminoid Shrub PM/RS:  WAD 

 
A. Flood Flow Regulation (Storage and Desynchronization): If waters 

proceed to statements 3 to 6 (Use N/A for item 1 and 2 and 7). 
Wetland/water likely to perform function? Y 

Rating: Moderate 

1. Wetland occurs in a zone with relatively deep active layers. 1. N 

2. Wetland has a dense herbaceous or woody layer. 2. Y 

3. Wetland or water is capable of retaining much higher volumes of water 
during storm events than under normal rainfall conditions.  

3. Y 

4. Wetland or water is a closed (depressional) system subject to flooding or 
shows evidence of flooding. 

4. N 

5. If flow-through, wetland or water has constricted outlet with signs of 
fluctuating water levels, algal mats, and/or lodged debris. 

5. N 

6. Wetland or water receives floodwater from an adjacent water course at 
least once every 10 years. 

6. N 

7. Floodwaters enter and flow through wetland predominantly as sheet flow 
rather than channel flow. 

7. N 

 ≥ 4 attributes (Y)—High, 2-3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low  

B. Sediment, Nutrient (N and P), Toxicant Removal: If waters consider 
statements 1 and 2. 

Wetland/water likely to perform function? Y 
Rating: Moderate 

1. Sediment, nutrients and/or toxicants (from tillage, mining, construction or 
other sources of pollution) appear to be or are likely to be entering the 
wetland or water. 

1. Y 

 

2. Slow-moving or still water is present or occurs during flooding that 
happens at least once every 10 years. 

2. Y 

 

3. Dense (>50% cover) herbaceous vegetation is present.  3. Y 

 
4. At least moderate interspersion of vegetation and water is present or 

occurs during flooding that happens at least once every 10 years. 

 

4. N 

 

5. Sediment deposits are present (evidence of deposition during floods). 

 

5. N 

 
6. Thick surface organic horizon and/or abundant fine organic litter is 

present. 
6. N 

 

 ≥ 4 attributes (Y)—High, 2-3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low 

C. Erosion Control and Shoreline Stabilization: Function only 
applicable for wetlands directly abutting permanent or relatively 
permanent waters 

Wetland likely to perform function? N 
Rating: N/A 

1. Wetland has dense, energy absorbing vegetation bordering the water 
course and no evidence of erosion.  

 

1. N/A 

2. Historical aerial photography (if available) indicates stable shoreline 
features. 

2. N/A 

 1–2 attributes (Y)—High, None—Low Function 

D. Organic Matter Production and Export: Function only applicable if 
wetland is flooded at least once every 10 years. Function is not 
applicable for unvegetated waters. 

Wetland likely to perform function? N 
Rating: N/A 

1. Wetland is flooded at least once every 10 years. If no, proceed no further, 
wetland is low functioning. 

1. N/A 

2. Wetland has at least 30% cover of herbaceous vegetation. 2. N/A 

3. Woody plants in wetland are mostly deciduous.  3. N/A 

4. High degree of plant community structure, vegetation density, and 
species richness present.  

4. N/A 

5. Interspersion of vegetation and water is at least moderate.  5. N/A 

 4–5 attributes (Y)—High, 2–3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low  
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E. General Habitat Suitability: Only complete first three for waters.  Wetland likely to perform function? Y 
Rating: Moderate 

1. Wetland or water is not fragmented.  1. N 

2. Area surrounding wetland or water is undisturbed. 2. N 

3. Evidence of wildlife use (e.g., nests, tracks, scat, gnawed stumps, survey 
data) is present. Waters only high functioning if wildlife survey or direct 
observation data are available. 

3. Y 

4. Plant community has two or more strata, with at least two of those strata 
having >10% total cover.  

4. Y 

5. Wetland has at least a moderate degree of Cowardin Class interspersion. 5. N 

6. Diversity (evenness of cover) of plant species is moderately high (≥ 5 
species with at least 10% cover each). 

6. N 

 Waters:  3 attributes (Y) – High, 2 attributes (Y) 
– Moderate, 1 attributes (Y) Low 

Wetlands: 5–6 attributes (Y)—High, 2–4 
attributes (Y)—Moderate, 0–1 attributes (Y)—
Low  

F. Fish Habitat: Function only applicable if a water or if wetland has 
perennial or intermittent surface water connection to a fish bearing 
water body. 

Wetland likely to perform function? N 
Rating: N/A 

1. Wetland or water has sufficient size and depth of open water so as not to 
freeze completely during winter. 

1. N/A 

2. Fish are present.  2. N/A 

3. Herbaceous and/or woody vegetation is present in wetland and/or buffer 
to provide cover, shade, and/or detrital matter.  

3. N/A 

4. Spawning areas are present (aquatic vegetation and/or gravel beds. 4. N/A 

5. Juvenile rest areas present (e.g. pools with organic debris or overhanging 
vegetation). 

5. N/A 

 4–5 attributes (Y)—High, 2–3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low Function 

G. Educational, Scientific, Recreational, or Subsistence Use Wetland likely to perform function? Y 
Rating: Moderate 

1. Site has documented scientific or educational use.  1. N 

2. Wetland or water is in public ownership. 2. Y 

3. Accessible trails are available. 3. N 

4. Wetland or water supports subsistence activities (e.g., hunting, fishing, 
berry picking). 

4. Y 

 3–4 attributes (Y)—High, 1–2  attribute (Y)—
Moderate, 0 attributes (Y)—Low 

H. Uniqueness and Special Status  Wetland likely to perform function? N 
Rating: Low 

1. Wetland or water contains documented occurrence of a state or federally 
listed threatened or endangered species. If yes, wetland is high functioning. 

1. N 

2. Wetland or water contains documented critical habitat, high quality 
ecosystems, or priority species, respectively designated by the U.S. Fish 
and Wildlife Service 

2. N 

3. Wetland or water has biological, geological, or other features that are 
determined to be rare.  

3. N 

4. Wetland or water has been determined significant because it provides 
functions scarce for the area. 

4. N 

5. Wetland complex contains one or more of the following habitats 1) Tall 
shrub habitat (>.5ft in height) dominated by Salix spp. 2) Aquatic herb 
habitat dominated by Arctophila fulva. 3) Semi-permanently flooded to 
permanently flooded vegetated portions of drained lake basins 4) 
Anadromous fish overwintering habitat 5) Patterned wet sedge meadow and 
low center polygons 6) High center polygon complex 7) Riverine coastal 
mudflats 8) Non-patterned wet meadow adjacent to streams and river bluffs. 

5. N 

 ≥ 2 attributes (Y)—High, 1 attribute (Y)—
Moderate, None—Low 
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Summary 
 

Project:    Greater Mooses Tooth Development Date:  8/16/2013 

Classification:  Saturated Graminoid Shrub Assessed By:  WAD 

Cowardin Class:  PSS1/EM1B Wetland Size:   

 
Function/Service Occurrence 

(Y/N) 
Rationale 

Rating: Moderate 
Flood Flow Regulation (Storage and 
Desynchronization) 

Y Wetland found commonly throughout Study Area. Well vegetated but not 
subject to frequent flood events so only provides moderate value for this 
function. 
 

Sediment, Nutrient (N and P), Toxicant 
Removal 

Y Wetland is not exposed to frequent flood events so only provides 
moderate value for this function. 
 

Erosion Control and Shoreline 
Stabilization 

N Function not applicable for this wetland 

Organic Matter Production and Export N Function not applicable for this wetland 

General Habitat Suitability Y Moderate function in this general category. The wetland is fragmented by 
disturbance but represents the majority of the landcover in the area and 
would provide general habitat function for a variety of common wildlife 
species in the area. 
  

Fish Habitat N Not applicable 

Educational, Scientific, Recreational, 
or Subsistence Use 

Y The project area is in close proximity to Nuiksut and both the Fish Creek 
and Colville River Delta which have considerable value for subsistence 
activities. 

Uniqueness and Special Status N Not designated as critical habitat, no documented occurrences of TES 
species. 
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Waters and Wetland Functions Data Form-Alaska Regulatory Best Professional Judgment 
Characterization for North Slope, Alaska (Modified by ABR Inc. Feb. 2013) 

 
Project:    Greater Mooses Tooth Development Date:   8/16/2013 

Classification:  Saturated Low and Tall Willow Shrub PM/RS:  WAD 

 
A. Flood Flow Regulation (Storage and Desynchronization): If waters 

proceed to statements 3 to 6 (Use N/A for item 1 and 2 and 7). 
Wetland/water likely to perform function? Y 

Rating: High 

1. Wetland occurs in a zone with relatively deep active layers. 1. Y 

2. Wetland has a dense herbaceous or woody layer. 2. Y 

3. Wetland or water is capable of retaining much higher volumes of water 
during storm events than under normal rainfall conditions.  

3. Y 

4. Wetland or water is a closed (depressional) system subject to flooding or 
shows evidence of flooding. 

4. N 

5. If flow-through, wetland or water has constricted outlet with signs of 
fluctuating water levels, algal mats, and/or lodged debris. 

5. Y 

6. Wetland or water receives floodwater from an adjacent water course at 
least once every 10 years. 

6. Y 

7. Floodwaters enter and flow through wetland predominantly as sheet flow 
rather than channel flow. 

7. Y 

 ≥ 4 attributes (Y)—High, 2-3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low  

B. Sediment, Nutrient (N and P), Toxicant Removal: If waters consider 
statements 1 and 2. 

Wetland/water likely to perform function? Y 
Rating: Moderate 

1. Sediment, nutrients and/or toxicants (from tillage, mining, construction or 
other sources of pollution) appear to be or are likely to be entering the 
wetland or water. 

1. Y 

 

2. Slow-moving or still water is present or occurs during flooding that 
happens at least once every 10 years. 

2. N 

 

3. Dense (>50% cover) herbaceous vegetation is present.  3. N 

 
4. At least moderate interspersion of vegetation and water is present or 

occurs during flooding that happens at least once every 10 years. 

 

4. N 

 

5. Sediment deposits are present (evidence of deposition during floods). 

 

5. Y 

 
6. Thick surface organic horizon and/or abundant fine organic litter is 

present. 
6. N 

 

 ≥ 4 attributes (Y)—High, 2-3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low 

C. Erosion Control and Shoreline Stabilization: Function only 
applicable for wetlands directly abutting permanent or relatively 
permanent waters 

Wetland likely to perform function? Y 
Rating: High 

1. Wetland has dense, energy absorbing vegetation bordering the water 
course and no evidence of erosion.  

 

1. Y 

2. Historical aerial photography (if available) indicates stable shoreline 
features. 

2. Y 

 1–2 attributes (Y)—High, None—Low Function 

D. Organic Matter Production and Export: Function only applicable if 
wetland is flooded at least once every 10 years. Function is not 
applicable for unvegetated waters. 

Wetland likely to perform function? Y 
Rating: Moderate 

1. Wetland is flooded at least once every 10 years. If no, proceed no further, 
wetland is low functioning. 

1. Y 

2. Wetland has at least 30% cover of herbaceous vegetation. 2. Y 

3. Woody plants in wetland are mostly deciduous.  3. Y 

4. High degree of plant community structure, vegetation density, and 
species richness present.  

4. N 

5. Interspersion of vegetation and water is at least moderate.  5. N 

 4–5 attributes (Y)—High, 2–3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low  

  



 

 A-24 Greater Mooses Tooth Wetlands 

E. General Habitat Suitability: Only complete first three for waters.  Wetland likely to perform function? Y 
Rating: Moderate 

1. Wetland or water is not fragmented.  1. Y 

2. Area surrounding wetland or water is undisturbed. 2. N 

3. Evidence of wildlife use (e.g., nests, tracks, scat, gnawed stumps, survey 
data) is present. Waters only high functioning if wildlife survey or direct 
observation data are available. 

3. Y 

4. Plant community has two or more strata, with at least two of those strata 
having >10% total cover.  

4. Y 

5. Wetland has at least a moderate degree of Cowardin Class interspersion. 5. N 

6. Diversity (evenness of cover) of plant species is moderately high (≥ 5 
species with at least 10% cover each). 

6. N 

 Waters:  3 attributes (Y) – High, 2 attributes (Y) 
– Moderate, 1 attributes (Y) Low 

Wetlands: 5–6 attributes (Y)—High, 2–4 
attributes (Y)—Moderate, 0–1 attributes (Y)—
Low  

F. Fish Habitat: Function only applicable if a water or if wetland has 
perennial or intermittent surface water connection to a fish bearing 
water body. 

Wetland likely to perform function? N 
Rating: N/A 

1. Wetland or water has sufficient size and depth of open water so as not to 
freeze completely during winter. 

1. N/A 

2. Fish are present.  2. N/A 

3. Herbaceous and/or woody vegetation is present in wetland and/or buffer 
to provide cover, shade, and/or detrital matter.  

3. N/A 

4. Spawning areas are present (aquatic vegetation and/or gravel beds. 4. N/A 

5. Juvenile rest areas present (e.g. pools with organic debris or overhanging 
vegetation). 

5. N/A 

 4–5 attributes (Y)—High, 2–3 attributes (Y)—
Moderate, 0–1 attributes (Y)—Low Function 

G. Educational, Scientific, Recreational, or Subsistence Use Wetland likely to perform function? Y 
Rating: Moderate 

1. Site has documented scientific or educational use.  1. N 

2. Wetland or water is in public ownership. 2. Y 

3. Accessible trails are available. 3. N 

4. Wetland or water supports subsistence activities (e.g., hunting, fishing, 
berry picking). 

4. Y 

 3–4 attributes (Y)—High, 1–2  attribute (Y)—
Moderate, 0 attributes (Y)—Low 

H. Uniqueness and Special Status  Wetland likely to perform function? Y 
Rating: Moderate 

1. Wetland or water contains documented occurrence of a state or federally 
listed threatened or endangered species. If yes, wetland is high functioning. 

1. N 

2. Wetland or water contains documented critical habitat, high quality 
ecosystems, or priority species, respectively designated by the U.S. Fish 
and Wildlife Service 

2. N 

3. Wetland or water has biological, geological, or other features that are 
determined to be rare.  

3. N 

4. Wetland or water has been determined significant because it provides 
functions scarce for the area. 

4. N 

5. Wetland complex contains one or more of the following habitats 1) Tall 
shrub habitat (>.5ft in height) dominated by Salix spp. 2) Aquatic herb 
habitat dominated by Arctophila fulva. 3) Semi-permanently flooded to 
permanently flooded vegetated portions of drained lake basins 4) 
Anadromous fish overwintering habitat 5) Patterned wet sedge meadow and 
low center polygons 6) High center polygon complex 7) Riverine coastal 
mudflats 8) Non-patterned wet meadow adjacent to streams and river bluffs. 

5. Y 

 ≥ 2 attributes (Y)—High, 1 attribute (Y)—
Moderate, None—Low 

  
  



 

 A-25 Greater Mooses Tooth Wetlands 

Summary 
 

Project:    Greater Mooses Tooth Development Date:  8/16/2013 

Classification:  Saturated Low and Tall Willow Shrub Assessed By:  WAD 

Cowardin Class:  PSS1B Wetland Size:   

 
Function/Service Occurrence 

(Y/N) 
Rationale 

Rating: Moderate 
Flood Flow Regulation (Storage and 
Desynchronization) 

Y Wetland found on the banks of the Ublutuoch River. Dominated by willow 
species immediately adjacent to the permanently flooded channel, thus 
provides high value for this function. 
 

Sediment, Nutrient (N and P), Toxicant 
Removal 

Y Saturated wetland with relatively sparse herbaceous layer and little 
interspersion of surface water. Provides moderate value for this function 
only during flood events. 
 

Erosion Control and Shoreline 
Stabilization 

Y Dense energy absorbing vegetation provides high value for this function. 
Historical photography indicates a stable landcover type. 

Organic Matter Production and Export Y Moderately productive saturated vegetation type. 

General Habitat Suitability Y Tall shrub cover in this wetland type provides cover and forage for a 
variety of mammal and avian species. 
  

Fish Habitat N Not applicable 

Educational, Scientific, Recreational, 
or Subsistence Use 

Y The project area is in close proximity to Nuiksut and both the Fish Creek 
and Colville River Delta which have considerable value for subsistence 
activities. 

Uniqueness and Special Status Y No direct observations of threatened or endangered species were found 
within the project gravel footprint vegetation communities containing a 
tall shrub element are relatively rare within the Colville River Delta and 
provide cover and forage for a wide range of wildlife (avian and 
mammal). 
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Essential Fish Habitat 
 
 
Regulatory Background 

 
 
The 1996 Sustainable Fisheries Act (Public Law 104‐297) enacted additional management measures to 

protect commercially harvested fish species from overfishing. Along with reauthorizing the Magnuson‐ 

Stevens Fishery Conservation and Management Act (Public Law 94‐265 [Magnuson‐Stevens Act), one of 

those added measures is to describe, identify, and minimize adverse effects to “essential fish habitat.” 

Definitions and rules involving essential fish habitat are in 50 CFR Part 600. The National Marine Fisheries 

Service implements the requirements of the Magnuson‐Stevens Act. 

 
Essential fish habitat definition: “…those waters and substrate necessary to fish for spawning, breeding, 

feeding, or growth to maturity. For the purpose of interpreting the definition of essential fish habitat: 

‘Waters’ include aquatic areas and their associated physical, chemical, and biological properties that are 

used by fish and may include aquatic areas historically used by fish where appropriate; ‘substrate’ 

includes sediment, hard bottom, structures underlying the waters, and associated biological 

communities; ‘necessary’ means the habitat required to support a sustainable fishery and the managed 

species' contribution to a healthy ecosystem; and ‘spawning, breeding, feeding, or growth to maturity’ 

covers a species' full life cycle” (50 CFR Part 600.10). 

 
Adverse effect definition: “…any impact that reduces quality and/or quantity of EFH. Adverse effects may 

include direct or indirect physical, chemical, or biological alterations of the waters or substrate and loss 

of, or injury to, benthic organisms, prey species and their habitat, and other ecosystem components, if 

such modifications reduce the quality and/or quantity of EFH. Adverse effects to EFH may result from 

actions occurring within EFH or outside of EFH and may include site‐specific or habitat‐ wide impacts, 

including individual, cumulative, or synergistic consequences of actions” (50 CFR Part 

600.810). 
 
 
Federal action requirement: “For any Federal action that may adversely affect EFH, Federal agencies 

must provide National Marine Fisheries Service with a written assessment of the effects of that action 

on EFH…. Federal agencies may incorporate an EFH Assessment into documents prepared for other 

purposes such as…the National Environmental Policy Act” (50 CFR Part 600.920). 



2 
 

In 1997, the National Marine Fisheries Service issued an interim final rule to implement the essential fish 

habitat provisions of the Magnuson‐Stevens Act (62 FR 66531). This included the clarification that 

Regional Fishery Management Councils would describe and identify essential fish habitat in fishery 

management plans. In Alaska, fishery management plans are developed by the North Pacific Fishery 

Management Council and approved by Secretary of Commerce. In 2002, National Marine Fisheries Service 

issued a final rule with no substantial changes to the interim rule (67 FR 2343). 

 
Arctic Essential Fish Habitat 

 
 
Fish species with essential fish habitat designated in and near the NPR‐A include all five species of Pacific 

salmon [chum (Oncorhynchus keta), pink (O. gorbuscha), Chinook (O. tshawytscha), coho (O. kisutch), and 

sockeye (O. nerka)], Arctic cod (Boregogadus saida), and saffron cod (Eleginus gracilis). Of these, 

only the Pacific salmon occur in and near the project study area. Salmon are managed under the 

“Fishery Management Plan for the Salmon Fisheries in the EEZ off the Coast of Alaska” (Salmon Fishery 

Management Plan; North Pacific Fishery Management Council 1990). 

 
All of the salmon species have anadromous life histories that are described broadly in Table 1 according 

to Mecklenburg et al. (2002). For more detailed information on each species, see Groot and Margolis 

(1991). 

 
Table 1. Pacific salmon life history characteristics 

 
 

Species Spawning habitat Migration to sea from spawning 
habitat 

Time at sea 

Chum salmon Freshwater Immediately 3 to 5 years 

Pink salmon Freshwater or intertidal zone Immediately 18 months 

Chinook salmon Freshwater 3 months to 2 years 1 to 5 years 

Coho salmon Freshwater 1 to 4 years 2 to 3 years 

Sockeye salmon Freshwater (lakes) 1 to 2 years 1 to 4 years 

 
In the northeast Chukchi Sea and western Beaufort Sea, all five species of Pacific salmon have been 

reported (Craig and Haldorson 1986). However, salmon have a very difficult time establishing 

sustainable runs in the Arctic, most likely because of marginal freshwater habitats (Craig 1989a). Pink 

and chum salmon occur in the greatest numbers. Although the number of actual spawning stocks 
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(versus probable stray runs) is unknown, they are relatively common in the Chukchi Sea and Beaufort 
 

Sea (Moss et al. 2009). 
 
 
Chinook salmon are much more uncommon in the NPR‐A and its coastal waters and sockeye and coho 

salmon are rare. Due to the colder temperatures in the Beaufort Sea, these salmon species are more 

likely to be present in the northeast Chukchi Sea, although captures anywhere north of Point Hope are 

most commonly limited to only one or a few individuals (Craig and Haldorson 1986). In 17 years of 

summer coastal sampling in the Prudhoe Bay region of the Beaufort Sea (1981−1997), only one king 

salmon and zero sockeye or coho salmon were captured (BLM 2012, Appendix D, p. 66). 

 
The most current essential fish habitat descriptions for salmon in the Arctic are included in amendments 

 

7 and 8 to the Salmon Fishery Management Plan (North Pacific Fishery Management Council 2006), which 

implemented the preferred alternative from the “Environmental Impact Statement for Essential Fish 

Habitat Identification and Conservation in Alaska” (National Marine Fisheries Service 2005). This describes 

essential fish habitat that encompasses all life history stages for all Pacific salmon species as marine 

waters extending to the outer limit of the U.S. Exclusive Economic Zone, estuarine waters extending to 

the salinity transition zone, and freshwaters that are identified as being used by salmon in Alaska 

Department of Fish and Game’s “Catalogue of Waters Important for the Spawning, Rearing, or Migration 

of Anadromous Fishes” (Alaska Department of Fish and Game 2011), also known as the “Anadromous 

Waters Catalog.” The outer limit of the U.S. Exclusive Economic Zone is 200 nautical miles; for analysis 

purposes here, the salinity transition zone is considered to be 10 kilometers offshore, as this is typically 

the greatest extent of the estuarine band that forms along the coast of the Beaufort Sea during the 

summer (Craig 1984a); and a more recent version of freshwaters documented as being 

utilized by salmon is available in the current version of the Anadromous Waters Catalog (Alaska 
 

Department of Fish and Game 2011). These essential fish habitat designations for salmon are shown on 

Map 3.3.2.1‐2 ANADROMOUS WATERS. Table 2 lists the stream and river systems with essential fish 

habitat in the project study area. 
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Table 2. Stream and river systems in the GMT1 project area with freshwater essential fish habitat based on 
 

the Anadromous Waters Catalog 
 
 

Stream system AWC Code Salmon species utilizing 

Colville River 330-00-10700 pink, chum 
Fish Creek 330-00-10840 pink, chum, Chinook 
Ublutuoch River 330-00-10840-2017 pink, chum, Chinook 

 
Source: Alaska Department of Fish and Game (2011a) 

 
 
Proposed Action and Alternatives 

 
 
The BLM is undertaking the GMT1 Supplemental Environmental Impact Statement (SEIS) to determine 

the appropriate management decisions for allowing the applicant to construct and operate an oil 

production infrastructure in the project study area. The BLM will consider the best management 

practices, while providing special protections for specific habitats and site‐specific resources and uses. 

 
Potential Adverse Effects on Essential Fish Habitat 

 
 
The potential adverse effects on essential fish habitat from the GMT1 project alternatives would be the 

same as those described for other fish habitat in Section 4.3.2. No effects on marine or estuarine 

essential fish habitat would be expected. Potential effects on freshwater essential fish habitat from a 

variety of oil and gas activities described in detail in Section 4.3.2 broadly include altered water quality, 

physical habitat changes (water quantity, flow patterns, and geomorphology), increased turbidity and 

sedimentation, and barriers to fish movements. The primary difference among alternatives is the type, 

amount, and location of impacts that have the potential to affect fish populations. Based on the 

proximity to and the potential for impacts to waters listed for salmon in the Anadromous Waters 

Catalog, the greatest potential impacts to freshwater essential fish habitat are expected to occur under 

Alternative C, with increasingly less risk under Alternatives A, B, and D, respectively. 

 
Proposed Mitigation Measures 

 
 
Lease stipulations and best management practices would mitigate potential effects on essential fish 

habitat. Proper implementation of these protective measures should ensure that impacts to essential 

fish habitat are avoided or minimized. The following list summarizes the mitigation measures. These 

management standards largely address relevant comparable Recommended Conservation Measures 
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identified in “Impacts to Essential Fish Habitat from Non‐fishing Activities in Alaska” (National Marine 
 

Fisheries Service 2011). 
 
 

•  Best Management Practice A‐2: Requires comprehensive waste management plan. 
•  Best Management Practice A‐3: Requires a hazardous materials emergency contingency plan. 
•  Best Management Practice A‐4: Requires a comprehensive spill prevention and response 

contingency plan. 
•  Best Management Practice A‐5: Establishes refueling setbacks from waterbodies. 
•  Best Management Practice A‐6: Prohibits discharge of reserve‐pit fluids. 
•  Best Management Practice A‐7: Prohibits discharge of produced water in upland areas and 

marine waters. 
•  Best Management Practice B‐1: Prohibits water withdrawals from rivers and streams during 

winter. 
•  Best Management Practice B‐2: Establishes lake water withdrawal limits and practices to protect 

fish. 
•  Best Management Practice C‐2: Requires sufficient ground frost and snow cover prior to winter 

overland moves, contributing to the protection of stream banks and frozen waterbodies. 
•  Best Management Practice C‐3: Establishes winter river and stream crossing guidelines related 

to protecting runoff patterns, fish passage, and natural channel characteristics, including the 
requirement that crossings reinforced with additional snow or ice ("bridges") be removed, 
breached, or slotted before spring breakup. 

•  Best Management Practice C‐4: Establishes winter river and stream crossing guidelines related 
to avoiding additional freeze‐down into fish habitat, including restrictions on traveling up and 
down streambeds. 

•  Lease Stipulation D‐1: Prohibits exploratory drilling within the floodplain of rivers and streams 
and within fish‐bearing lakes. 

•  Lease Stipulation D‐2: Prohibits construction of permanent or gravel facilities (including pads, 
roads, and airstrips) for exploratory drilling. 

•  Best Management Practice E‐1: Requires that all roads be designed, constructed, maintained, 
and operated in a manner that minimizes environmental impacts. 

•  Lease Stipulation E‐2: Prohibits permanent facilities (including pads, roads, airstrips, and 
pipelines) within 500 feet of fish‐bearing waterbodies, except for essential road and pipeline 
crossings that will be permitted on a case‐by‐case basis. 

•  Lease Stipulation E‐3: Prohibits causeways, docks, artificial gravel islands, and bottom‐founded 
structures in river mouths or deltas. Requires that the design of any coastal structure ensures 
free fish passage and doesn't cause significant changes to nearshore oceanographic circulation 
patterns and water quality characteristics. 

•  Best Management Practice E‐4: Requires that pipelines be designed, constructed, and operated 
according to the best available technology for detecting and preventing corrosion that can lead 
to leaks. 

•  Best Management Practice E‐5: Establishes guidelines to minimize the development footprint, 
which would minimize the total impervious surface area within individual drainages. 

•  Best Management Practice E‐6: Requires that stream and marsh crossings be designed and 
constructed to ensure free fish passage, reduce erosion, maintain natural drainage, and 
minimize effects to natural stream flow. 
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•  Best Management Practice E‐8: Establishes gravel mine guidelines for design that will minimize 
negative effects on fish habitat and for reclamation that will promote potential positive effects 
on fish habitat. 

•  Best Management Practice E‐14: Requires that stream and river road crossings utilize the most 
current design tools that will facilitate free fish passage, including a minimal of 3 years of 
hydrology and fish data to guide decisions. 

•  Lease Stipulation/Best Management Practice K‐1: Establishes setback distances for permanent 
facilities (including pads, roads, airstrips, and pipelines) of 0.5 mile, 0.75 mile, 1 mile, and, under 
Alternative B‐1 and B‐2, 2 miles from many major streams and rivers, except for essential road 
and pipeline crossings that will be permitted on a case‐by‐case basis. 

•  Lease Stipulation/Best Management Practice K‐3b: Establishes additional protective 
measurements for "major coastal waterbodies" regarding exploration and development. 

•  Lease Stipulation/Best Management Practice K‐8b: Prohibits permanent facilities within the 
existing Kasegaluk Lagoon Special Area. 

 
Essential Fish Habitat Finding 

 
 
No marine or estuarine essential fish habitat impacts are probable based on the scope of the proposed 

action. The multitude of required operating procedures/best management practices listed above would 

provide substantial environmental protections that would minimize or avoid effects on freshwater 

essential fish habitat. Although unavoidable impacts will occur to some freshwater habitat in the project 

study area, those streams and rivers with freshwater essential fish habitat are much less likely to 

experience those impacts. For example, all streams and rivers currently considered freshwater essential 

fish habitat (Table 2 above) are provided an additional safeguard through infrastructure setbacks 

included in Lease Stipulation/Best Management Practice K‐1. Also, since streams and rivers comprising 

freshwater essential fish habitat are listed within the Anadromous Waters Catalog, they are granted 

further regulatory protection under the Anadromous Fish Act (AS 16.05.871) which requires additional 

review and permitting of activities by Alaska Department of Fish and Game. Based on these 

considerations, oil and gas exploration and development in the NPR‐A is assigned the essential fish 

habitat assessment determination: May affect, not likely to adversely affect. 
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Introduction1 

The proposed Greater Mooses Tooth 1 (GMT1) Development is located in the North Slope region, a 
geographical area that extends north of the Brooks Range in Alaska to the Beaufort Sea. The North Slope 
environment includes the Brooks Range, Arctic Foothills, and Arctic Coastal Plain eco-regions. The 
GMT1 Project area is located in the Arctic Coastal Plain, which consist of flat tundra environment with 
poor drainage and numerous lakes (Gallant et al. 1995). This region is characterized by low mean annual 
temperatures and precipitation.  

At the time of European contact, the North Slope was inhabited by indigenous Iñupiat populations, which 
were comprised of two primary cultural groups. The Tagiugmiut inhabited coastal areas of the Arctic 
Coastal Plain and the Nunamiut inhabited the interior including the Brooks Range and Arctic Foothills 
areas. Iñupiaq is the language spoken by both North Slope cultural groups as well as in other areas of 
Alaska (including Northwestern Alaska and the Seward Peninsula) and Canada (known as Inuktitut). 
Coastal Iñupiat (Tagiugmiut) relied primarily on harvests of marine mammals, terrestrial mammals, and 
fish, while their inland neighbors, the Nunamiut, relied mostly on terrestrial mammals and fish, with 
caribou comprising the majority of their subsistence harvests. 

Iñupiat are still the primary occupants of the North Slope today and continue the hunting and harvesting 
traditions of their ancestors. Local residents often harvest subsistence resources from specific camps that 
are situated in locations that provide multiple resource harvest opportunities throughout the year. Harvest 
activities tend to occur near communities, along rivers and coastlines, or at particularly productive sites 
where resources are known to occur seasonally. Traditional knowledge concerning the distribution, 
migration, seasonal variation of animal populations, and other environmental factors (e.g., tides, currents, 
ice, and snow conditions), is often used when determining what, where, and when a subsistence resource 
will be harvested. 

While some harvest locations may be used infrequently, they can still be important to a subsistence user 
or a community if they are particularly productive areas or if they have cultural, historical, or familial 
significance to the user. Prior to the 1950s, when mandatory school attendance and economic factors such 
as a decline in fur prices compelled families to permanently settle in one of the few centralized 
communities, the Iñupiat were highly mobile and ranged over large geographic areas for trapping, fishing, 
gathering, and hunting activities. Contemporary subsistence use areas include many of these traditional 
use areas. The advent of snowmachines and all-terrain vehicles (ATVs) including four wheelers has 
reduced the time required to travel to traditional hunting and harvesting areas, but has also increased the 
need for cash employment to purchase, maintain, and procure supplies for the new equipment 
(Ahtuangaruak 1997, Impact Assessment Inc. [IAI] 1990a, b, Stephen R. Braund & Associates [SRB&A] 
and Institute of Social and Economic Research [ISER] 1993, Worl and Smythe 1986). The nomadic land 
                                                      
1 This subsistence appendix was prepared by Stephen R. Braund & Associates (SRB&A). SRB&A adapted many of 
the sections of this appendix from previous reports or report sections prepared by SRB&A including the baseline 
report for the Alaska Pipeline Project and Foothills West Transportation Access Project EIS. Both reports were 
never published due to the projects being stopped.  
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use patterns once typical of North Slope Iñupiat have evolved to the use of base camps consisting of tent 
platforms, cabins, and/or caches located near productive resource bases. Residents conduct subsistence 
hunting, harvesting, and processing activities from these locations (IAI 1990b, SRB&A 2010a). The 
following section provides a brief introduction Nuiqsut, followed by a description of their subsistence use 
areas, harvest data, and seasonal round data as available. 

Nuiqsut 

Nuiqsut is located on the Colville River, approximately 35 miles upstream from the Beaufort Sea, in an 
area that provides abundant fishing, hunting, birding, and gathering. Although the location is less 
advantageous for marine mammal harvests, residents regularly travel to the ocean to harvest them. The 
Colville River is the largest river system on the North Slope and supports the largest overwintering areas 
for whitefish, which local residents harvest in substantial quantities (Craig 1987).  

The Nuiqsut area was formerly a place where Iñupiat and Athabascan people gathered to trade and fish, 
maintaining connections between the Nunamiut of the inland areas and the Taremiut of the coast (Brown 
1979). After the passage of the Alaska Native Claims Settlement Act (ANCSA), twenty-seven Iñupiat 
families from Barrow resettled at Nuiqsut to live a more traditional lifestyle and to reconnect with familial 
ties to the area (IAI 1990a). Easy access to the main channel of the Colville River for fishing and hunting 
and for ease of movement between upriver hunting sites and downriver whaling and sealing sites was the 
primary reason for selection of the site (Brown 1979).  

Since its resettlement, Nuiqsut has grown to a population of 402 residents living in 114 households (U.S. 
Census Bureau 2011). Primary sources of employment in the community include the village corporation 
(Kuukpik Corporation), the North Slope Borough (NSB), and the NSB school district (NSB 2013). 
Nuiqsut is one of 11 Alaska Eskimo bowhead whaling communities. It is the closest community to the 
major oil producing fields of the North Slope, which has impacted local subsistence activities (Fuller and 
George 1999, IAI 1990a, Pedersen et al. 2000), jobs, corporate dividends, and local revenue.  

Subsistence Use Areas 

Figure A-1 depicts Nuiqsut all resources subsistence use areas for multiple time periods, as documented 
by Pedersen (1979, 1986), SRB&A (2003a, 2010a). Pedersen’s (1979) lifetime (pre-1979) use areas show 
Nuiqsut residents utilizing a large area centered on the community to harvest subsistence resources; 
reported use areas extended offshore approximately 15 miles, as far east as Camden Bay, south along the 
Itkillik River, and west as far as Teshekpuk Lake. Subsequent use area data shows Nuiqsut residents 
traveling across a progressively larger area to harvest subsistence resources. SRB&A’s (2010a) most 
recent use areas document Nuiqsut residents traveling beyond Atqasuk in the west, offshore more than 50 
miles northeast of Cross Island, overland to Cape Halkett and Barrow in the north, to Camden Bay in the 
east, and beyond the Colville River in the south. The majority of Nuiqsut 1995-2006 use areas are 
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concentrated around the Colville River, overland areas to the southwest of the community, offshore areas 
north of the Colville River delta, and northeast of Cross Island. Pedersen (1986) and SRB&A (2003) use 
areas for Nuiqsut are all within the extent of Pedersen (1979) and SRB&A (2010a) use areas described 
above with the exception of extending as far as Kaktovik in the east and along the Anaktuvuk River as far 
as Anaktuvuk Pass to the south. Nuiqsut all resources use areas from all available studies (Pedersen 1979, 
Pedersen 1986, SRB&A 2003, and SRB&A 2010) overlap with large portions of the study area.  

Nuiqsut subsistence use area maps organized by resource are shown on Figure A-2 through Figure A-9 
for the lifetime (pre-1979), 1973-1986, 1994-2003, 1995-2006, 2008, and 2009 time periods. Nuiqsut 
subsistence use areas for large land mammals are shown on Figure A-2 through Figure A-4. Nuiqsut 
caribou use areas are shown on Figure A-2 and include use areas documented by Pedersen (1979), 
Pedersen (1986), and SRB&A (2003, 2010a, 2010b, 2011, 2012, and 2013b). As indicated on the map, 
areas consistently used by Nuiqsut residents for caribou hunting occur in an overland area between the 
Ikpikpuk and Kuparuk Rivers, north to the coast, and south along the Colville River. The maximum 
extent of their use areas documented between all the studies extends from Atqasuk in the west towards 
Point Thomson in the east and south along the Colville and Anaktuvuk Rivers. SRB&A’s (2010a) 
overlapping use areas show the greatest number of caribou use areas are concentrated along the Colville 
River and delta, along the Itkillik River, and overland to the west and south of the community; these areas 
correspond to the caribou hunting areas reported during the 2008 through 2011 study years (SRB&A 
2010b, 2011, 2012, and 2013).  

Nuiqsut moose use areas (Figure A-3) as documented by Pedersen (1979, 1986) and SRB&A (2003, 
2010a) show residents’ consistent use of areas adjacent to the Colville River for moose harvests. While 
lifetime (pre-1979) use areas were completely confined to the Colville River, more recent moose use 
areas for the 1973-1986, 1994-2003, and 1995-2006 time periods have expanded to include other 
tributaries including the Chandler and Anaktuvuk Rivers, and Fish Creek. The 1995-2006 moose use 
areas show the highest amount of overlap along the Colville River south of Nuiqsut as far as Umiat. 
Figure A-4 depicts Nuiqsut use areas for bear as documented by Pedersen (1979, 1986). Use areas for 
grizzly bear for the lifetime and 1973-1986 time periods include areas along the Colville River watershed 
from Fish Creek to Umiat. Polar bear use areas for the 1973-1986 time period were documented in the 
Colville River delta and offshore areas extending east to Cross and Tigvariak islands.  

Nuiqsut small land mammal use areas are shown on Figure A-5 for the lifetime, 1973-1986, 1994-2003, 
and 1995-2006 time periods. Lifetime (pre-1979) use areas documented by Pedersen (1979) showed 
residents using overland areas near the community, as well as the more southern Colville, Chandler,  
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as to the accuracy, reliability, or completeness of these
data for individual use or aggregate use with other data,
or for purposes not intended by BLM. Spatial information
may not meet National Map Accuracy Standards. This
information may be updated without notification. for
offical land status information refer to Cadastral Survey
plats, Master Title Plats and land status case-files.
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information may be updated without notification. for
offical land status information refer to Cadastral Survey
plats, Master Title Plats and land status case-files.
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may not meet National Map Accuracy Standards. This
information may be updated without notification. for
offical land status information refer to Cadastral Survey
plats, Master Title Plats and land status case-files.

0 10 20 305
Miles

Bureau of Land Management - Alaska
National Petroleum Reserve - Alaska

Draft Date: 12/6/2013

Figure

GMT1 Development Project Supplemental
Environmental Impact Statement 2013

A-6

Stephen R. Braund & Associates
P.O. Box 1480

Anchorage, Alaska 99510
(907) 276-8222  srba@alaska.net

Project Study Area

!. Subsistence Study Community
! Other Community
#0 Other Place

G-6

Draft Date 1/23/2014

jzumwalt
Rectangle

jzumwalt
Typewritten Text
G-6



!
!

!

!

!

!.
#0

#0

B R O O K S R A N G E

B E A U F O R T       S E A

Galbraith
Lake

Ea
st

Fork

Ri
ve

r

Ch
an

da
la

r

Canning

River

Camden Bay

Adm
ira

lty
 Bay

Smith
Bay

Teshekpuk
Lake

M
ea

de

River

Colville       
  River

An
ak

tu
vu

k 
   

  R
iv

er

Colville
Delta

Itkillik
River

Ri
ve

r

Kuparuk

Ikp
ikp

uk

Ri
ve

r

D
al

to
n

H
ig

hw
ay

Barrow

Atqasuk

Kaktovik

Arctic Village
Anaktuvuk Pass

Umiat

Prudhoe
BayNuiqsut

142°20'0"W143°0'0"W143°40'0"W144°20'0"W145°0'0"W145°40'0"W146°20'0"W147°0'0"W147°40'0"W148°20'0"W149°0'0"W149°40'0"W150°20'0"W151°0'0"W151°40'0"W152°20'0"W153°0'0"W153°40'0"W154°20'0"W155°0'0"W155°40'0"W156°20'0"W157°0'0"W157°40'0"W158°20'0"W

71
°3

0
'0

"N

71
°3

0
'0

"N

71
°2

0
'0

"N

71
°2

0
'0

"N

71
°1

0
'0

"N

71
°1

0
'0

"N

71
°0

'0
"N

71
°0

'0
"N

70
°5

0
'0

"N

70
°5

0
'0

"N

70
°4

0
'0

"N

70
°4

0
'0

"N

70
°3

0
'0

"N

70
°3

0
'0

"N

70
°2

0
'0

"N

70
°2

0
'0

"N

70
°1

0
'0

"N

70
°1

0
'0

"N

70
°0

'0
"N

70
°0

'0
"N

69
°5

0
'0

"N

69
°5

0
'0

"N

69
°4

0
'0

"N

69
°4

0
'0

"N

69
°3

0
'0

"N

69
°3

0
'0

"N

69
°2

0
'0

"N

69
°2

0
'0

"N

69
°1

0
'0

"N

69
°1

0
'0

"N

69
°0

'0
"N

69
°0

'0
"N

68
°5

0
'0

"N

68
°5

0
'0

"N

68
°4

0
'0

"N

68
°4

0
'0

"N

68
°3

0
'0

"N

68
°3

0
'0

"N

68
°2

0
'0

"N

68
°2

0
'0

"N

68
°1

0
'0

"N

68
°1

0
'0

"N

68
°0

'0
"N

68
°0

'0
"N

67
°5

0
'0

"N

67
°5

0
'0

"N

NAD 1983 StatePlane Alaska 4 FIPS 5004 Feet

Nuiqsut Subsistence Use Areas,
Birds

Legend

Birds, Lifetime
(Source: Pedersen 1979)

Wildfowl, 1973-1986
(Source: Pedersen 1986)

Birds, 1994-2003
(Source: SRBA 2003)

PRELIMINARY
DRAFT SEIS

No warranty is made by the Bureau of Land Management
as to the accuracy, reliability, or completeness of these
data for individual use or aggregate use with other data,
or for purposes not intended by BLM. Spatial information
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information may be updated without notification. for
offical land status information refer to Cadastral Survey
plats, Master Title Plats and land status case-files.
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plats, Master Title Plats and land status case-files.
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Anaktuvuk, Itkillik, and Kuparuk Rivers to harvest small land mammals. Pedersen’s (1986) furbearer and 
small land mammal use areas for the 1973-1986 time period expanded from previously recorded use areas 
to the west beyond the Ikpikpuk River and south to Anaktuvuk Pass. SRB&A’s (2010a) most recent wolf 
and wolverine use areas for the 1995-2006 time period indicated a further expansion of use areas to the 
Meade River in the west and beyond the Dalton Highway in the east, including an eastward area reaching 
to just south of Kaktovik.  

Nuiqsut lifetime (1973-1986 and pre-1979) and contemporary (1994-2003 and 1995-2006) fishing areas 
are shown on Figure A-6. These use areas indicate consistent use of the Colville River and smaller 
tributaries including the Itkillik, Chandler, and Anaktuvuk Rivers as well as Fish and Judy creeks. 
Contemporary use areas extend somewhat father along the Colville, Chandler, and Anaktuvuk Rivers as 
well as along Fish Creek.  

Nuiqsut use areas for birds (Figure A-7) are mostly concentrated along the Colville River and nearby 
overland areas for the lifetime (pre-1979), 1973-1986, 1994-2003, and 1995-2006 time periods, though 
they also include offshore eider hunting areas extending from Cape Halkett to Camden Bay. Lifetime 
(pre-1979) wildfowl use areas include areas near the Colville River and near-shore locations extending 
east to Prudhoe Bay. SRB&A’s (2003, 2010a) most recent use areas for geese and eider for the 1994-
2003 and 1995-2006 time period expanded previously recorded bird use areas to include areas offshore 
and east of Prudhoe Bay to Camden Bay.  

Figure A-8 displays Nuiqsut use areas for vegetation for the 1973-1986 and 1994-2003 time periods. Both 
studies document use of the Colville River as far as Umiat and areas near Fish Creek for harvests of 
vegetation and berries. SRB&A (2003) also documented berry gathering areas along the Itkillik, 
Chandler, and Anaktuvuk Rivers. Contemporary and lifetime use areas overlap the study area, especially 
contemporary use areas, which span the western portion of the study area and overlap the Galbraith, 
Meltwater, and Pump Station 2 corridor alternatives in their western or southern portions.  

Nuiqsut subsistence use areas for marine mammals are shown on Figure A-9. Nuiqsut marine mammal 
use areas are depicted for the lifetime (pre-1979), 1973-1986, 1994-2003 (seal only), and 1995-2006 time 
periods. Lifetime Nuiqsut use areas for marine mammals included offshore areas from Atigaru Point to 
Kaktovik at distances of less than 20 miles; subsequent studies documented use areas extending to Cape 
Halkett in the west and varying distances to the east. SRB&A’s (2010a) most recent use areas showed 
Nuiqsut residents harvesting marine mammals up to 40 miles offshore to the north of the community and 
even farther offshore (approximately 60 miles) in an area near Cross Island, a sandy barrier island used 
traditionally and currently as a base of operations for Nuiqsut whaling crews. Galginaitis (2009a, 2009b, 
and 2010) documented Cross Island bowhead whaling tracks from 2001-2009. These tracks were 
recorded by participating whaling crews using Geographic Positioning System (GPS) units for an ongoing 
MMS funded subsistence bowhead whaling study and represent actual boat hunting routes taken by 
whaling crews during each study year. Nuiqsut 2001-2009 bowhead whale hunting GPS tracks extend as 
far east as Flaxman Island and over 30 miles offshore from Cross Island. 
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Harvest Data 

Table G-1 and Table G-2 provide Nuiqsut harvest data for various years between 1985 and 2007. 
Comprehensive (i.e., all resources) study years are available for 1985, 1992, 1993, 1994-1995, 1995-
1996, and 2000-2001 (Table G-1, Table G-2). Seven study years include data solely for caribou harvests 
(Braem et al. 2011, SRB&A 2012, 2013) (Table G-2).  

During years with per capita harvest data, Nuiqsut households harvested 399 (in 1985) and 742 (in 1993) 
pounds of subsistence resources per capita (Table G-1). Land mammals, marine mammals, and fish are all 
major subsistence resources in Nuiqsut. Table G-1 shows that marine mammals contributed more, total 
edible pounds during three comprehensive study years (1992, 1995-1996, and 2000-2001) than any other 
resource. Non-salmon fish were the top harvested resource during the remaining three study years (1985, 
1993, and 1994-1995) and accounted for 173 and 248 pounds per capita in 1985 and 1993, respectively. 
Large land mammals were generally the second or third most harvested resource during all study years 
and provided 169 (in 1985) and 242 (in 1993) pounds per capita.  

Specifically, bowhead whales, whitefish (Arctic cisco or qaaktaq and broad whitefish), and caribou are 
the primary subsistence resources harvested in Nuiqsut. Bowhead whale harvests accounted for between 
28.7 percent and 60.3 percent of the total harvest during all study years (except for 1985 and 1994-1995, 
when Nuiqsut did not successfully harvest a whale) (Table G-2). Arctic cisco harvests have accounted for 
between 1.9 and 14.9 percent of the total harvest, broad whitefish have accounted for between 5.5 and 45 
percent of the total harvest, and caribou have accounted for between 21.7 and 37.5 percent of the total 
harvest. Other subsistence species with substantial contributions to Nuiqsut subsistence harvests include 
moose, seals, geese, Arctic grayling, and burbot. Nuiqsut residents also harvest vegetation, although in 
comparably small quantities (e.g., berries and plants) (Table G-1).  

Household participation data (in terms of percentage of households harvesting) are available for three 
comprehensive study years (1985, 1992, 1993) and seven caribou only study years (2002-2003 2003-
2004, 2004-2005, 2005-2006, 2006-2007, 2010, 2011) (Table G-1 and Table G-2). Nuiqsut relies heavily 
on subsistence resources. As shown in Table G-1, 100 percent of households reported using subsistence 
resources in 1985 and 1993, and over 90 percent of households participated in subsistence activities (i.e., 
attempted to harvest). Sharing subsistence resources is also high; 100 percent of households received 
resources in 1985 and 98 percent received resources in 1993. Over 90 percent of households used caribou 
during all caribou only study years, and between 47 percent and 90 percent of households attempted to 
harvest caribou during these years (Table G-2).  

Table G-1: Nuiqsut Subsistence Harvest Estimates by Resource Category, All Resources Study Years 

Study 
Year Resource  

Percentage of Households Estimated Harvest 
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1985 
All Resources  100 98 98 95 100  160,035 2,106 399 100 

Salmon  60 43 40 23 23 441 1,366 18 3 0.9 
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Study 
Year Resource  

Percentage of Households Estimated Harvest 
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Non-Salmon Fish  100 93 93 83 75 67,712 69,243 911 173 43.3 
Large Land 
Mammals  

98 90 90 80 70 536 67,621 890 169 42.3 

Small Land 
Mammals  

65 63 58 23 13 688 245 3 1 0.2 

Marine Mammals  100 48 23 30 100 59 13,355 176 33 8.3 

Migratory Birds  90 90 85 60 55 1,733 6,626 87 17 4.1 

Upland Game Birds  88 88 88 58 13 1,957 1,370 18 3 0.9 

Bird Eggs  25 25 23 8 10 262 40 1 0 0.0 

Vegetation  38 50 18 10 20  169 2 0 0.1 

1992*** 

All Resources       150,195   100 

Salmon      6 65   0.0 

Non-Salmon Fish  74    36,701 51,890   34.5 
Large Land 
Mammals 

     299 41,386   27.6 

Small Land 
Mammals 

     46 1   0.0 

Marine Mammals      49 52,865   35.2 

Migratory Birds      1,105 3,655   2.4 

Upland Game Birds      378 265   0.2 

Eggs      25 4   0.0 

Vegetation  32     66   0.0 

1993 

All Resources  100 94 90 92 98  267,818 2,943 742 100. 

Salmon  71 45 36 39 47 272 1,009 11 3 0.4 

Non-Salmon Fish  97 79 79 87 90 71,626 89,481 983 248 33.4 
Large Land 
Mammals  

98 76 74 82 92 691 87,306 959 242 32.6 

Small Land 
Mammals  

53 45 42 27 18 599 84 1 0 0.0 

Marine Mammals  97 58 37 79 97 113 85,216 936 236 31.8 

Migratory Birds  87 74 73 63 65 2,238 3,540 39 10 1.3 

Upland Game Birds  60 45 45 42 26 973 681 7 2 0.3 

Eggs 40 21 19 15 23 346 104 1 0 0.0 

Vegetation  79 71 71 27 40  396 4 1 0.1 

1994-
1995**** 

All Resources       83,228   100 

Salmon      10 31   0.0 

Non-Salmon Fish      15,190 46,569   56.0 
Large Land 
Mammals 

     263 32,686   39.3 

Small Land 
Mammals 

     42 0   0.0 

Marine Mammals      25 1,504   1.8 

Migratory Birds      569 2,289   2.8 

Upland Game Birds      58 58   0.1 

Vegetation      14 91   0.1 
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Study 
Year Resource  

Percentage of Households Estimated Harvest 
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1995-1996 

All Resources       183,576   100 

Salmon      42 131   0.1 

Non-Salmon Fish      10,612 16,822   9.2 

Large Land 
Mammals 

     364 43,554   23.7 

Small Land 
Mammals 

     27 0   0.0 

Marine Mammals      178 120,811   65.8 

Migratory Birds      683 2,166   1.2 

Upland Birds      19 13   0.0 

Vegetation      12 78   0.0 

2000-2001 

All Resources       183,246   100 

Salmon      10 75   0.0 

Non-Salmon Fish      26,545 27,933   15.2 
Large Land 
Mammals 

     504 62,171   33.9 

Small Land 
Mammals 

     108 2   0.0 

Marine Mammals      31 87,929   48.0 

Migratory Birds      1,192 5,108   2.8 

Upland Birds      23 16   0.0 

Vegetation      2 13   0.0 

Notes: *Estimated numbers represent individuals in all cases except vegetation, where they represent gallons. 
**Estimated pounds include only edible pounds and therefore do not include estimates for resources that are not typically 
eaten by community residents (e.g., furbearers). 
***The estimated pounds of moose harvested in 1992 is likely too high (Fuller and George 1999). 
****The 1994-1995 study year underrepresents the harvest of Arctic cisco and humpback whitefish (Brower and Hepa 
1998); Nuiqsut did not successfully harvest a bowhead whale in 1994-1995. 
The estimated harvest numbers for the 1994-1995, 1995-1996 and 2000-2001 data were derived by summing individual 
species in each resource category. For those study years, total pounds were derived from conversion rates found at 
ADF&G (2013) and total (usable) pounds for bowhead whales were calculated based on the method presented in 
SRB&A and ISER (1993). These estimates do not account for whale girth and should be considered approximate; more 
exact methods for estimating total whale weights are available in George et al. (n.d.). 
Sources: ADF&G 2013 (1985, 1993), Bacon et al. 2009 (1995-1996, 2000-2001), Brower and Hepa 1998 (1994-1995), 
and Fuller and George 1999 (1992). 

 

Table G-2: Nuiqsut Subsistence Harvest Estimates by Selected Species, All Study Years 

Study 
Year Resource* 

Percentage of Households Estimated Harvest 
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1985 
Caribou  98 90 90 80 60 513 60,021 790 150 37.5 

Cisco  98 75 73 65 60 46,478 29,354 386 73 18.3 
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Study 
Year Resource* 

Percentage of Households Estimated Harvest 
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Broad Whitefish  95 80 78 70 40 7,900 26,861 353 67 16.8 

Bowhead Whale 100 23 5 8 100 0 7,458 98 19 4.7 

Moose  40 40 18 20 25 13 6,650 88 17 4.2 

Geese  90 90 85 55 48 1,345 6,045 80 15 3.8 

Arctic Grayling  78 65 63 48 35 4,055 3,650 48 9 2.3 

Humpback Whitefish  48 45 38 33 13 4,345 3,476 46 9 2.2 

Arctic Char  75 63 60 33 35 1,060 2,969 39 7 1.9 

Burbot  75 60 60 43 33 669 2,675 35 7 1.7 

Bearded Seal  48 25 15 15 35 15 2,675 35 7 1.7 

Ringed Seal  53 25 18 23 40 40 1,676 22 4 1.0 

1992 

Bowhead Whale      2 48,715   32.4 

Caribou  81    278 32,551   21.7 

Arctic Cisco      22,391 22,391   14.9 

Broad Whitefish      6,248 15,621   10.4 

Moose****      18 8,835   5.9 

Humpback Whitefish      1,802 4,504   3.0 

Arctic Char      1,544 4,324   2.9 

Bearded Seal  50    16 2,760   1.8 

Arctic Grayling      3,114 2,491   1.7 

Canada Geese      319 1,437   1.0 

1993 

Caribou  98 74 74 79 79 672 82,169 903 228 30.7 

Bowhead Whale 97 37 5 76 97 3 76,906 845 213 28.7 

Broad Whitefish  90 66 66 65 66 12,193 41,455 456 115 15.5 

Arctic Cisco  89 69 68 81 60 45,237 31,666 348 88 11.8 

Ringed Seal  65 42 31 40 55 98 7,277 80 20 2.7 

Burbot  79 63 57 53 55 1,416 5,949 65 16 2.2 

Moose  69 47 10 29 63 9 4,403 48 12 1.6 

Arctic Grayling  79 69 65 44 27 4,515 4,063 45 11 1.5 

Least Cisco  63 52 47 36 27 6,553 3,277 36 9 1.2 

1994-
1995***** 

Broad Whitefish      3,237 37,417   45.0 

Caribou      258 30,186   36.3 

Arctic Cisco      9,842 6,889   8.3 

Moose      5 2,500   3.0 

Geese      474 2,133   2.6 

Ringed Seal      24 1,008   1.2 

1995-1996 

Bowhead Whale      4 110,715   60.3 

Caribou      362 42,354   23.1 

Broad Whitefish      2,863 9,735   5.3 

Ringed Seal      155 6,527   3.6 

Arctic Cisco      5,030 3,521   1.9 

Bearded Seal      17 2,974   1.6 
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Study 
Year Resource* 

Percentage of Households Estimated Harvest 
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Least Cisco      1,804 1,804   1.0 

2000-2001 

Bowhead Whale      4 86220   47.1 

Caribou      496 57,985   31.6 

Arctic Cisco      18,222 12,755   7.0 

Broad Whitefish      2,968 10,092   5.5 

Geese      1,107 4,980   2.7 

Moose      6 3,000   1.6 

2002-2003 Caribou  95 47 45 49 80 397 46,449 445 118  

2003-2004 Caribou  97 74 70 81 81 564 65,988 620 157  

2004-2005 Caribou  99 62 61 81 96 546 63,882 597 147  

2005-2006 Caribou  100 60 59 97 96 363 42,471 445 102  

2006-2007 Caribou  97 77 74 66 69 475 55,575 573 143  

2010 Caribou 94 86 76   471 55,107 593   

2011 Caribou 92 70 56 49 58 498 58,226 619 134  

Notes: *Except in the case of ducks and geese, which are lumped into more general species categories, this table 
shows individual species unless they are not available for a given study year. 
**Estimated numbers represent individuals in all cases except vegetation, where they represent gallons. 
***Estimated pounds include only edible pounds and therefore do not include estimates for resources that are not 
typically eaten by community residents (e.g., furbearers). 
****The estimated pounds of moose harvested in 1992 is likely too high (Fuller and George, 1999). 
*****The 1994-1995 study year underrepresents the harvest of Arctic cisco and humpback whitefish (Brower and Hepa 
1998); Nuiqsut did not successfully harvest a bowhead whale in 1994-1995. 
For All Resources study years (1985, 1992, 1993, 1994-1995, 1995-1996, 2000-2001), species are listed in 
descending order by percent of total harvest and are limited to species accounting for at least 1.0 percent of the total 
harvest; for single-resource study years, species are listed in descending order by total estimated pounds (or total 
number harvested, in the case of salmon study years) and limited to the five top species. Years lacking "% of total 
harvest" data were not comprehensive (i.e., all resources) study years. 
The estimated harvest numbers for the 1992, 1994-1995, 1995-1996 and 2000-2001 data were derived by summing 
individual species in each resource category. Also for those study years, total pounds were derived from conversion 
rates found at ADF&G (2013) and total (usable) pounds for bowhead whales were calculated based on the method 
presented in SRB&A and ISER (1993). These estimates do not account for whale girth and should be considered 
approximate; more exact methods for estimating total whale weights are available in George et al. (n.d.). For the 2002-
2003, 2003-2004, 2004-2005, 2005-2006, 2006-2007, 2010, and 2011 study years, total pounds were derived from 
conversion rates from Braem et al. (2011). 
Sources: ADF&G 2013 (1985, 1993), Bacon et al. 2009 (1995-1996, 2000-2001), Braem et al. 2011 (2002-2007), 
Brower and Hepa 1998 (1994-1995), Fuller and George 1999 (1992), and SRB&A 2012, 2013 (2010, 2011). 

 

Seasonal Round 

A general depiction of Nuiqsut seasonal subsistence activities is shown in Table G-3, based on 
information collected by IAI (1990a) and Research Foundation of the State University of New York 
(1984). Additional seasonal round data are available from more recent sources (Fuller and George 1999, 
Bacon et al. 2009, Braem et al. 2011, SRB&A 2010a, 2010b, 2011, 2012, 2013). Spring harvests in 
Nuiqsut are focused on caribou, furbearers, and seals (Table G-3). While Table G-3 shows bird and egg 
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harvests in June, SRB&A (2010a) and Bacon et al. (2009) also documented Nuiqsut residents actively 
harvesting waterfowl in May.  

Summer brings the peak caribou season for Nuiqsut (Table G-3). Braem et al. (2011) reported that the 
majority of caribou harvests occur during June, July, and August. SRB&A (2010a, 2011, and 2012) 
reported relatively high harvests in September as well. In addition to their summer travels inland along 
the Colville River for fishing and caribou hunting, residents travel to the ocean to hunt for ringed seals, 
bearded seals, and eiders during June, July, and August. Vegetation harvests (e.g. berries and plants) also 
occur during the summer months (Table G-3).  

Fall (September and October) begins the moose season in Nuiqsut, with continued harvests of caribou as 
well as increased harvests of freshwater fish. September is also the time when whaling crews are stationed 
at Cross Island. Moose hunting takes place in August and September along the rivers south of Nuiqsut 
(Fuller and George 1999).  Nuiqsut hunters harvest few polar bears, but if they are harvested it is often 
after the fall whaling season. Gill netting, primarily for Arctic cisco, is most productive between October 
and mid-November. Residents jig for burbot throughout the winter months at nearby locations. Also 
during the winter months, furbearer hunters pursue wolves and wolverines and target caribou and 
ptarmigan as needed and available (Table G-3). The prime wolf and wolverine hunting months are 
February and March (SRB&A 2010a). 

Table G-3: Nuiqsut Annual Cycle of Subsistence Activities 

  Winter Spring Summer Fall 

  Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct 

Bowhead Whale                                                 

Seals                                                 

Polar Bear                                                 

Birds/Eggs                                                 

Caribou                                                 

Moose                                                 

Grizzly Bear                                                 

Furbearers                                                 

Small Mammals                                                 

Freshwater Fish                                                 

Berries/Roots/Plants                                                 

    No to Very Low Levels of Subsistence Activity  

    Low to Medium Levels of Subsistence Activity  

    High Levels of Subsistence Activity 

Source: Impact Assessment Inc. 1990a, and Research Foundation of the State University of New York 1984. 
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APPENDIX A: LEASE STIPULATIONS 
AND BEST MANAGEMENT PRACTICES
 
Definitions 
 
The following definitions apply to the stipulations and best management 
practices listed in this appendix.  The Glossary of the Final IAP/EIS has 
additional definitions. 
 
Active Floodplain: The lowland and relatively flat areas adjoining inland 
and coastal waters, including the flood-prone areas of offshore islands, 
composing, at a minimum, that area subject to a 1 percent or greater chance 
of flooding in any given year (also referred to as the 100-year or base 
floodplain). 
 
Authorized Officer: A position of authority for approval of various 
activities through delegation from the Secretary of the Interior. Currently, 
the designated authorized officers in Alaska for leasing, surface use, and 
permitting are 1) State Director, 2) Manager of the Arctic Field Office in 
Fairbanks, and 3) Deputy State Director, Division of Resources. 
 
Best Management Practice: Mitigation developed through the BLM 
planning process/NEPA process that is not attached to the oil and gas lease 
but is required, implemented, and enforced at the operational level for all 
authorized (not just oil and gas) activities in the planning area. 
 
Best management practices were developed with various mechanisms in 
place to ensure compliance. These mechanisms include the following: 

1. Some best management practices are pre-application requirements; 
therefore compliance will precede approval of the proposed activity. 
For example, Best Management Practice H-1(a) requires consultation 
with affected communities prior to submission of an application for 
relevant activities within the NPR-A. If consultation has not taken 
place, the application will be rejected or will be considered 
incomplete until such time that the consultation has occurred.  

2. Other best management practices are required design features, and 
will have to be incorporated into the applicant’s proposal. As an 
integral part of the proposal and the authorization, the requirement 
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does not need to be stipulated to be enforceable. For example, a 
minimum pipeline height of 7 feet for above ground pipelines is a 
required design of any approved above ground pipeline (Best 
Management Practice E-7). Since the authorization (a ROW in this 
case) authorizes a pipeline with a minimum height of 7 feet, anything 
less (unless specifically approved through additional NEPA analysis 
and the permit) is not in compliance and enforcement actions may be 
taken even if the permit does not specify a minimum of 7 feet.  

3. Other best management practices will become conditions of approval 
on post lease land use authorizations. For example, Best Management 
Practice C-1 prohibits heavy equipment used for cross-country moves 
within ½ mile of occupied grizzly bear dens.  

 
Body of Water or Water body: A lake, river, stream, creek, or pond that 
holds water throughout the summer and supports a minimum of aquatic life. 
 
Buffer: A zone extending outward or inward from the periphery of a 
“protected” feature for a specified distance.  Activities and development may 
be prohibited or limited by type or time within the buffer dependent on the 
goal associated with applying the buffer. 
 
Class I air quality area: One of 156 protected areas such as national parks 
(over 6,000 acres), wilderness areas (over 5,000 acres), national memorial 
parks (over 5,000 acres), and international parks that were in existence as of 
August 1977, where air quality should be given special protection. Federal 
Class I areas are subject to maximum limits on air quality degradation called 
air quality increments (often referred to as Prevention of Significant 
Deterioration [PSD] increments). All areas of the United States not 
designated as Class I are Class II areas. The air quality standards in Class I 
areas are more stringent than national ambient air quality standards. 
 
Consultation: Consultation, as it is referenced in the lease stipulations, does 
not infer formal consultation as required under other legal mandates such as 
“Section 7 Consultation” under the ESA. Rather, consultation implies that 
the BLM or the Lessee/Permittee will contact other agencies or entities to 
inform them of potential actions and to seek input on noted topics. This 
includes informal contacts, and written, electronic, and/or verbal 
communication. 
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Criteria Air Pollutants:  Those pollutants subject to the National Air 
Quality Standards (http://www.epa.gov/air/criteria.html).  They currently 
include carbon monoxide (CO), lead (Pb), nitrogen dioxide (NO2), ozone 
(O3), particulate matter (both PM10 and PM2.5 – inhalable and respirable 
particulates), and sulfur dioxide (SO2). 
 
Development Activities: Any activity associated with construction and 
operation of facilities or equipment post exploration. 
 
Field: The term used to describe the area containing surface infrastructure 
above one or more subsurface reservoirs.  In this sense, “field” is analogous 
to “a Unit participating area or collection of participating areas.”  The 
infrastructure in the field includes, but is not limited to, drilling and 
production pads, service roads, perhaps an airstrip, and processing and 
support facilities.  Field infrastructure may be used in the development and 
production of several oil/gas accumulations in different subsurface 
reservoirs.  Fields typically have a primary reservoir that supports initial 
development in addition to satellite reservoirs that are developed later and tie 
into the main facilities.  Although oil and gas reservoirs may vary greatly in 
subsurface depth and other geologic characteristics, because they are located 
in the same geographic area it is more efficient to coordinate and share the 
necessary surface infrastructure.  Fields may or may not be connected by 
permanent roads to adjacent fields or transportation facilities outside the 
field area. 
 
Greenhouse gas (GHG): A gas that absorbs and emits thermal radiation 
within the lowest layers of the atmosphere. This process is the fundamental 
cause of the greenhouse effect. The primary greenhouse gases that are 
considered air pollutants are carbon dioxide, (CO2), methane (CH4), nitrous 
oxide (N2O), and chlorofluorocarbons (CFCs). 
 
Hazardous air pollutants (HAPs): (also known as toxic air pollutants) 
Those pollutants that cause or may cause cancer or other serious health 
effects, such as reproductive effects or birth defects, or adverse 
environmental and ecological effects. The Environmental Protection Agency 
(EPA) is required to control 187 hazardous air pollutants. Examples of 
HAPs include benzene (found in gasoline), perchlorethlyene (emitted from 
dry cleaning facilities), and methylene chloride (used as a solvent). 
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Lease Stipulation: Mitigation developed through BLM planning 
process/NEPA process that is specifically attached to a lease. 

NOx: Mono-nitrogen oxides, including nitric oxide (NO) and nitrogen 
dioxide (NO2). It is formed when naturally occurring atmospheric nitrogen 
and oxygen are combusted with fuels in automobiles, power plants, 
industrial processes, and home and office heating units. 
 
Permanent Oil and Gas Facilities: Permanent Facilities include production 
facilities, pipelines, roads, airstrips, production pads, docks and other 
bottom-founded structures, seawater-treatment plants, and other structures 
associated with an oil and gas operation that occupy land for more than one 
winter season; also included are material sites such as sand and gravel, and 
“temporary platforms” if those platforms are used for production rather than 
exploration.  Exploration wellheads and seasonal facilities such as ice roads 
and ice pads are excluded, even when the pads are designed for use in 
successive winters.  This definition does not include over-summering ice 
pads for exploration purposes. 
 
Setback:  A distance measured from a named ground feature, such as a river 
or lake, in which certain activities or structures would not be allowed. All 
setback distances are to be measured as of the time of the application for a 
permit for a development. In addition, facility development along the coast 
would be required to be designed to maintain the prescribed setback distance 
for the anticipated life of the facility. 
 
SOx: Sulfur oxides, including sulfur dioxide (SO2). A product of vehicle 
tailpipe emissions. 
 
Stipulation: A requirement or condition placed by the Bureau of Land 
Management on the leaseholder for operations the leaseholder might carry 
out within that lease. The Bureau of Land Management develops stipulations 
that apply to all future leases within the National Petroleum Reserve-Alaska. 
 
Temporary Platform: A facility that does not require the use of an ice or 
gravel pad to support oil and gas and related exploration activities.  An 
example of a temporary platform recently used on the North Slope is 
Anadarko Petroleum's Arctic Drilling Platform used for the company's Hot 
Ice Project during the winters of 2003-2004.  The facility consisted of a 
series of platform modules joined together and supported above the tundra 
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surface on steel legs.  Once the project was completed the platform was 
disassembled and the support legs were removed, leaving the tundra surface 
undisturbed.  Note: A temporary platform that is used for production, as 
opposed to exploration, would be considered a permanent oil and gas facility 
and be subject to the restrictions on placement of such structures. 
 
Valid existing:  in the context of exceptions for the development of “valid 
existing NPR-A oil and gas leases,” “valid existing” leases refers to oil and 
gas leases issued by the BLM prior to the signing of this record of decision 
and valid at the time of the application for approval of an action for which 
the “valid existing NPR-A oil and gas lease” exception is requested. 
 
Volatile Organic Compounds (VOCs): A group of chemicals that react in 
the atmosphere with nitrogen oxides in the presence of sunlight and heat to 
form ozone. VOCs contribute significantly to photochemical smog 
production and certain health problems. Examples of VOCs are gasoline 
fumes and oil-based paints. 
 
Applicability of Requirements/Standards 
 
All surface disturbing activities such as exploratory drilling, road/pipeline 
construction, seismic acquisition, and overland moves require additional 
authorization(s) issued subsequent to leasing.  The stipulations and best 
management practices require that certain protections of resources and uses 
be achieved.  Requirements and standards listed with the stipulations and 
best management practices represent BLM’s current understanding of how 
lessees/permittees would achieve the objectives of the stipulation or best 
management practice.   
 
A lessee/permittee may propose a deviation from the requirements/standards 
of stipulations and best management practices as part of an authorization 
application.  Prior to approving an alternative procedure as part of the 
authorization, BLM’s staff would analyze the proposal and determine if the 
proposal incorporating the alternative procedure would achieve the 
objectives of the stipulations and best management practices.  If the BLM 
determines that the alternative procedure proposed by the applicant would 
meet the stipulation’s or best management practice’s objective, BLM could 
approve the alternative procedure.  If BLM determines that the alternative 
procedure proposed by the applicant is unlikely to meet the objectives of a 
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stipulation or best management practice, the requirements/standards would 
still be required.  However, the authorized officer may allow a deviation 
from the objectives and requirement/standard in a new decision document 
supported by additional NEPA analysis. 
 
The BLM could independently require different actions than those listed 
under requirements/standards.  If, after experience or additional study, BLM 
concludes that a requirement/standard is not achieving or is unlikely to 
achieve the protective objective when applied to a specific future on-the-
ground action or would not do so as well as the use of recently proven 
technology or techniques, BLM could at the permitting stage and under the 
terms of the stipulation or best management practice, impose other 
restrictions to meet the objective. 
 
Stipulations and Best Management Practices 
 
Waste Prevention, Handling, Disposal, Spills, Air Quality, and Public 
Health and Safety 
 
A-1 Best Management Practice 
Objective: Protect the health and safety of oil and gas field workers and the 
general public by disposing of solid waste and garbage in accordance with 
applicable federal, State, and local law and regulations. 
Requirement/Standard: Areas of operation shall be left clean of all debris. 
 
A-2 Best Management Practice 
Objective: Minimize impacts on the environment from non-hazardous and 
hazardous waste generation. Encourage continuous environmental 
improvement. Protect the health and safety of oil field workers and the 
general public. Avoid human-caused changes in predator populations. 
Requirement/Standard: Lessees/permittees shall prepare and implement a 
comprehensive waste management plan for all phases of exploration and 
development, including seismic activities. The plan shall be submitted to the 
authorized officer for approval, in consultation with federal, State, and North 
Slope Borough regulatory and resource agencies, as appropriate (based on 
agency legal authority and jurisdictional responsibility), as part of a plan of 
operations or other similar permit application.  
Management decisions affecting waste generation shall be addressed in the 
following order of priority: 1) prevention and reduction, 2) recycling, 3) 
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treatment, and 4) disposal. The plan shall consider and take into account the 
following requirements: 

a. Methods to avoid attracting wildlife to food and garbage. The plan 
shall identify precautions that are to be taken to avoid attracting 
wildlife to food and garbage 

b. Disposal of putrescible waste. Requirements prohibit the burial of 
garbage. Lessees and permitted users shall have a written procedure to 
ensure that the handling and disposal of putrescible waste will be 
accomplished in a manner that prevents the attraction of wildlife. All 
putrescible waste shall be incinerated, backhauled, or composted in a 
manner approved by the authorized officer. All solid waste, including 
incinerator ash, shall be disposed of in an approved waste-disposal 
facility in accordance with EPA and Alaska Department of 
Environmental Conservation regulations and procedures. The burial of 
human waste is prohibited except as authorized by the authorized 
officer. 

c. Disposal of pumpable waste products. Except as specifically provided, 
the BLM requires that all pumpable solid, liquid, and sludge waste be 
disposed of by injection in accordance with EPA, Alaska Department 
of Environmental Conservation, and the Alaska Oil and Gas 
Conservation Commission regulations and procedures. On-pad 
temporary muds and cuttings storage, as approved by Alaska 
Department of Environmental Conservation, will be allowed as 
necessary to facilitate annular injection and/or backhaul operations. 

d. Disposal of wastewater and domestic wastewater. The BLM prohibits 
wastewater discharges or disposal of domestic wastewater into bodies 
of fresh, estuarine, and marine water, including wetlands, unless 
authorized by a National Pollutant Discharge Elimination System or 
State permit. 

 
A-3 Best Management Practice
Objective: Minimize pollution through effective hazardous-materials 
contingency planning.  
Requirement/Standard: For oil- and gas-related activities, a hazardous 
materials emergency contingency plan shall be prepared and implemented 
before transportation, storage, or use of fuel or hazardous substances. The 
plan shall include a set of procedures to ensure prompt response, 
notification, and cleanup in the event of a hazardous substance spill or threat 
of a release. Procedures in the plan applicable to fuel and hazardous 
substances handling (associated with transportation vehicles) shall consist of 
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best management practices if approved by the authorized officer. The plan 
shall include a list of resources available for response (e.g., heavy-equipment 
operators, spill-cleanup materials or companies), and names and phone 
numbers of federal, State, and North Slope Borough contacts. Other federal 
and State regulations may apply and require additional planning 
requirements. All appropriate staff shall be instructed regarding these 
procedures.  In addition contingency plans related to facilities developed for 
oil production shall include requirements to: 

a. provide refresher spill-response training to North Slope Borough and 
local community spill-response teams on a yearly basis, 

b. plan and conduct a major spill-response field-deployment drill 
annually, 

c. prior to production and as required by law, develop spill prevention 
and response contingency plans and participate in development and 
maintenance of the North Slope Subarea Contingency Plan for Oil and 
Hazardous Substances Discharges/Releases for the National 
Petroleum Reserve-Alaska operating area. Planning shall include 
development and funding of detailed (e.g., 1:26,000 scale) 
environmental sensitivity index maps for the lessee’s/permittee’s 
operating area and areas outside the lessee’s/permittee’s operating 
area that could be affected by their activities. (The specific area to be 
mapped shall be defined in the lease agreement and approved by the 
authorized officer in consultation with appropriate resource agencies.) 
Maps shall be completed in paper copy and geographic information 
system format in conformance with the latest version of the U.S. 
Department of Commerce, National Oceanic and Atmospheric 
Administration’s Environmental Sensitivity Index Guidelines. Draft 
and final products shall be peer reviewed and approved by the 
authorized officer in consultation with appropriate federal, State, and 
North Slope Borough resource and regulatory agencies. 

A-4 Best Management Practice 
Objective: Minimize the impact of contaminants on fish, wildlife, and the 
environment, including wetlands, marshes and marine waters, as a result of 
fuel, crude oil, and other liquid chemical spills. Protect subsistence resources 
and subsistence activities. Protect public health and safety. 
Requirement/Standard: Before initiating any oil and gas or related activity or 
operation, including field research/surveys and/or seismic operations, 
lessees/permittees shall develop a comprehensive spill prevention and 
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response contingency plan per 40 CFR § 112 (Oil Pollution Act). The plan 
shall consider and take into account the following requirements: 

a. On-site Clean-up Materials. Sufficient oil-spill-cleanup materials 
(absorbents, containment devices, etc.) shall be stored at all fueling 
points and vehicle-maintenance areas and shall be carried by field 
crews on all overland moves, seismic work trains, and similar 
overland moves by heavy equipment. 

b. Storage Containers. Fuel and other petroleum products and other 
liquid chemicals shall be stored in proper containers at approved 
locations. Except during overland moves and seismic operations, fuel, 
other petroleum products, and other liquid chemicals designated by 
the authorized officer that in total exceed 1,320 gallons shall be stored 
within an impermeable lined and diked area or within approved 
alternate storage containers, such as over packs, capable of containing 
110% of the stored volume.   In areas within 500 feet of water bodies, 
fuel containers are to be stored within appropriate containment.  

c. Liner Materials. Liner material shall be compatible with the stored 
product and capable of remaining impermeable during typical weather 
extremes expected throughout the storage period. 

d. Permanent Fueling Stations. Permanent fueling stations shall be lined 
or have impermeable protection to prevent fuel migration to the 
environment from overfills and spills. 

e. Proper Identification of Containers. All fuel containers, including 
barrels and propane tanks, shall be marked with the responsible party's 
name, product type, and year filled or purchased. 

f. Notice of Reportable Spills. Notice of any reportable spill (as required 
by 40 CFR § 300.125 and 18 AAC § 75.300) shall be given to the 
authorized officer as soon as possible, but no later than 24 hours after 
occurrence. 

g. Identification of Oil Pans (“duck ponds”). All oil pans shall be 
marked with the responsible party’s name. 

 
A-5 Best Management Practice 
Objective: Minimize the impact of contaminants from refueling operations 
on fish, wildlife and the environment. 
Requirement/Standard: Refueling of equipment within 500 feet of the active 
floodplain of any water body is prohibited. Fuel storage stations shall be 
located at least 500 feet from any water body with the exception that small 
caches (up to 210 gallons) for motor boats, float planes, ski planes, and 
small equipment, e.g. portable generators and water pumps, are permitted. 
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The authorized officer may allow storage and operations at areas closer than 
the stated distances if properly designed to account for local hydrologic 
conditions. 

A-6 Best Management Practice 
Objective: Minimize the impact on fish, wildlife, and the environment from 
contaminants associated with the exploratory drilling process. 
Requirement/Standard: Surface discharge of reserve-pit fluids is prohibited. 
 
A-7 Best Management Practice 
Objective: Minimize the impacts to the environment of disposal of produced 
fluids recovered during the development phase on fish, wildlife, and the 
environment.  
Requirement/Standard: Discharge of produced water in upland areas and 
marine waters is prohibited. 

A-8 Best Management Practice 
Objective: Minimize conflicts resulting from interaction between humans 
and bears during oil and gas activities. 
Requirement/Standard: Oil and gas lessees and their contractors and 
subcontractors will, as a part of preparation of lease operation planning, 
prepare and implement bear-interaction plans to minimize conflicts between 
bears and humans. These plans shall include measures to: 

a. Minimize attraction of bears to the drill sites. 
b. Organize layout of buildings and work sites to minimize human/bear 

interactions. 
c. Warn personnel of bears near or on work sites and identify proper 

procedures to be followed. 
d. Establish procedures, if authorized, to discourage bears from 

approaching the work site. 
e. Provide contingencies in the event bears do not leave the site or 

cannot be discouraged by authorized personnel. 
f. Discuss proper storage and disposal of materials that may be toxic to 

bears.  
g. Provide a systematic record of bears on the work site and in the 

immediate area. 
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A-9 Best Management Practice 
Objective: Reduce air quality impacts. 
Requirement/Standard: All oil and gas operations (vehicles and equipment) 
that burn diesel fuels must use “ultra-low sulfur” diesel as defined by the 
Alaska Department of Environmental Conservation-Division of Air Quality. 
 
A-10 Best Management Practice 
Objective: Prevent unnecessary or undue degradation of the lands and 
protect health. 
Requirement/Standard: This measure includes the following elements: 

a. Prior to initiation of a NEPA analysis for an application to develop a 
central production facility, production pad/well, airstrip, road, gas 
compressor station, or other potential substantial air pollutant 
emission source (hereafter project), the authorizing officer (BLM) 
may require the project proponent to provide a minimum of one year 
of baseline ambient air monitoring data for any pollutant(s) of concern 
as determined by BLM if no representative air monitoring data are 
available for the project area, or existing representative ambient air 
monitoring data are insufficient, incomplete, or do not meet minimum 
air monitoring standards set by the Alaska DEC or the EPA. If BLM 
determines that baseline monitoring is required, this pre-analysis data 
must meet Alaska DEC and EPA air monitoring standards, and cover 
the year immediately prior to the submittal. Pre-project monitoring 
may not be appropriate where the life of the project is less than one 
year. 

b. The BLM may require monitoring for the life of the project depending 
on the magnitude of potential air emissions from the project, 
proximity to a federally mandated Class I area, sensitive Class II area 
(as identified on a case-by-case basis by Alaska DEC or a federal land 
management agency), or population center, location within or 
proximity to a non-attainment or maintenance area, meteorological or 
geographic conditions, existing air quality conditions, magnitude of 
existing development in the area, or issues identified during NEPA 
undertaken for the project.   

c. For an application to develop a central production facility, production 
pad/well, airstrip, road, gas compressor station, or other potential 
substantial air pollutant emission source, the project proponent shall 
prepare (and submit for BLM approval) an emissions inventory that 
includes quantified emissions of regulated air pollutants from all 
direct and indirect sources related to the proposed project, including 
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reasonably foreseeable air pollutant emissions of criteria air 
pollutants, volatile organic compounds, hazardous air pollutants, and 
greenhouse gases estimated for each year for the life of the project. 
The BLM will use this estimated emissions inventory to identify 
pollutants of concern and to determine the appropriate level of air 
analysis to be conducted for the proposed project.  

d. For an application to develop a central production facility, production 
pad/well, airstrip, road, gas compressor station, or other potential 
substantial air pollutant emission source, the BLM may require the 
proponent to provide an emissions reduction plan that includes a 
detailed description of operator committed measures to reduce project 
related air pollutant emissions including, but not limited to greenhouse 
gases and fugitive dust.   

e. For an application to develop a central production facility, production 
pad/well, airstrip, road, gas compressor station, or other potential 
substantial air pollutant emission source, the authorized officer may 
require air quality modeling for purposes of analyzing project direct, 
indirect or cumulative impacts to air quality. The BLM may require 
air quality modeling depending on the magnitude of potential air 
emissions from the project or activity, duration of the proposed action, 
proximity to a federally mandated Class I area, sensitive Class II area 
(as identified on a case-by-case basis by Alaska DEC or a federal land 
management agency), or population center, location within a non-
attainment or maintenance area, meteorological or geographic 
conditions, existing air quality conditions, magnitude of existing 
development in the area, or issues identified during NEPA undertaken 
for the project. The BLM will determine the information required for 
a project specific modeling analysis through the development of a 
modeling protocol for each analysis.  The authorized officer will 
consult with appropriate federal, State, and/or local agencies regarding 
modeling to inform his/her modeling decision and avoid duplication 
of effort. The modeling shall compare predicted impacts to all 
applicable local, State, and federal air quality standards and 
increments, as well as other scientifically defensible significance 
thresholds (such as impacts to air quality related values, incremental 
cancer risks, etc.). 

f. The BLM may require air quality mitigation measures and strategies 
within its authority (and in consultation with local, state, federal, and 
tribal agencies with responsibility for managing air resources) in 
addition to regulatory requirements and proponent committed 
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emission reduction measures, and for emission sources not otherwise 
regulated by Alaska DEC or EPA, if the air quality analysis shows 
potential future impacts to NAAQS or AAAQS or impacts above 
specific levels of concern for air quality related values (AQRVs). 

g. If ambient air monitoring indicates that project-related emissions are 
causing or contributing to impacts that would cause unnecessary or 
undue degradation of the lands, cause exceedances of NAAQS, or fail 
to protect health (either directly or through use of subsistence 
resources), the authorized officer may require changes in activities at 
any time to reduce these emissions to comply with the NAAQS and/or 
minimize impacts to AQRVs. Within the scope of BLM’s authority, 
the BLM may require additional emission control strategies to 
minimize or reduce impacts to air quality. 

h. Publicly available reports on air quality baseline monitoring, 
emissions inventory, and modeling results developed in conformance 
with this best management procedure shall be provided by the project 
proponent to the North Slope Borough and to local communities and 
Tribes in a timely manner. 

A-11 Best Management Practice 
Objective: Ensure that permitted activities do not create human health risks 
through contamination of subsistence foods. 
Requirement/Standard:  A lessee proposing a permanent oil and gas 
development shall design and implement a monitoring study of contaminants 
in locally-used subsistence foods. The monitoring study shall examine 
subsistence foods for all contaminants that could be associated with the 
proposed development. The study shall identify the level of contaminants in 
subsistence foods prior to the proposed permanent oil and gas development 
and monitor the level of these contaminants throughout the operation and 
abandonment phases of the development. If ongoing monitoring detects a 
measurable and persistent increase in a contaminant in subsistence foods, the 
lessee shall design and implement a study to determine how much, if any, of 
the increase in the contaminant in subsistence foods originates from the 
lessee's activities. If the study determines that a portion of the increase in 
contamination in subsistence foods is caused by the lessee's activities, the 
authorized officer may require changes in the lessee’s processes to reduce or 
eliminate emissions of the contaminant. The design of the study/studies must 
meet the approval of the authorized officer. The authorized officer may 
consult with appropriate federal, State, and North Slope Borough agencies 
prior to approving the study/studies design. The authorized officer may 
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require/authorize changes in the design of the studies throughout the 
operations and abandonment period, or terminate or suspend studies if 
results warrant.   
 
A-12 Best Management Practice 
Objective:  To minimize negative health impacts associated with oil spills. 
Requirement/Standard:  If an oil spill with potential impacts to public health 
occurs, the BLM, in undertaking its oil spill responsibilities, will consider: 

a. Immediate health impacts and responses for affected communities and 
individuals. 

b.  Long-term monitoring for contamination of subsistence food sources. 
c. Long-term monitoring of potential human health impacts. 
d. Perceptions of contamination and subsequent changes in consumption 

patterns. 
e. Health promotion activities and communication strategies to maintain 

the consumption of traditional food. 
 
Water Use for Permitted Activities 
 
B-1 Best Management Practice 
Objective: Maintain populations of, and adequate habitat for, fish and 
invertebrates. 
Requirement/Standard: Withdrawal of unfrozen water from rivers and 
streams during winter is prohibited. The removal of ice aggregate from 
grounded areas 4-feet deep may be authorized from rivers on a site-specific 
basis. 
 
B-2 Best Management Practice 
Objective: Maintain natural hydrologic regimes in soils surrounding lakes 
and ponds, and maintain populations of, and adequate habitat for, fish, 
invertebrates, and waterfowl. 
Requirement/Standard: Withdrawal of unfrozen water from lakes and the 
removal of ice aggregate from grounded areas 4-feet deep may be 
authorized on a site-specific basis depending on water volume and depth and 
the waterbody’s fish community. Current water use requirements are: 

a. Lakes with sensitive fish (i.e., any fish except ninespine stickleback or 
Alaska blackfish): unfrozen water available for withdrawal is limited 
to 15% of calculated volume deeper than 7 feet; only ice aggregate 
may be removed from lakes that are 7-feet deep.  
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b.  Lakes with only non-sensitive fish (i.e., ninespine stickleback or 
Alaska blackfish): unfrozen water available for withdrawal is limited 
to 30% of calculated volume deeper than 5 feet; only ice aggregate 
may be removed from lakes that are 5. 

c.  Lakes with no fish present, regardless of depth: water available for use 
is limited to 35% of total lake volume. 

d.  In lakes where unfrozen water and ice aggregate are both removed, 
the total use shall not exceed the respective 15%, 30%, or 35% 
volume calculations. 

e.  Additional modeling or monitoring may be required to assess water 
level and water quality conditions before, during, and after water use 
from any fish-bearing lake or lake of special concern. 

f.  Any water intake structures in fish bearing or non-fish bearing waters 
shall be designed, operated, and maintained to prevent fish 
entrapment, entrainment, or injury. Note: All water withdrawal 
equipment must be equipped and must utilize fish screening devices 
approved by the Alaska Department of Fish and Game, Division of 
Habitat. 

g. Compaction of snow cover or snow removal from fish-bearing 
waterbodies shall be prohibited except at approved ice road crossings, 
water pumping stations on lakes, or areas of grounded ice. 

 
Winter Overland Moves and Seismic Work 
 
The following best management practices apply to overland moves, seismic 
work, and any similar cross-country vehicle use of heavy equipment on non-
roaded surfaces during the winter season. These restrictions do not apply to 
the use of such equipment on ice roads after they are constructed. 
 
C-1 Best Management Practice 
Objective: Protect grizzly bear, polar bear, and marine mammal denning 
and/or birthing locations. 
Requirement/Standard:  

a. Cross-country use of heavy equipment and seismic activities is 
prohibited within ½ mile of occupied grizzly bear dens identified by 
the Alaska Department of Fish and Game unless alternative protective 
measures are approved by the authorized officer in consultation with 
the Alaska Department of Fish and Game. 

b. Cross-country use of heavy equipment and seismic activity is 
prohibited within 1 mile of known or observed polar bear dens or seal 
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birthing lairs. Operators near coastal areas shall conduct a survey for 
potential polar bear dens and seal birthing lairs and consult with the 
USFWS and/or NOAA-Fisheries, as appropriate, before initiating 
activities in coastal habitat between October 30 and April 15. 

C-2 Best Management Practice 
Objective: Protect stream banks, minimize compaction of soils, and 
minimize the breakage, abrasion, compaction, or displacement of vegetation. 
Requirement/Standard:

a. Ground operations shall be allowed only when frost and snow cover 
are at sufficient depths to protect the tundra. Ground operations shall 
cease when the spring snowmelt begins (approximately May 5 in the 
foothills area where elevations reach or exceed 500 feet and 
approximately May 15 in the northern coastal areas). The exact dates 
will be determined by the authorized officer. 

b. Low-ground-pressure vehicles shall be used for on-the-ground 
activities off ice roads or pads. Low-ground-pressure vehicles shall be 
selected and operated in a manner that eliminates direct impacts to the 
tundra by shearing, scraping, or excessively compacting the tundra 
mat. Note: This provision does not include the use of heavy 
equipment such as front-end loaders and similar equipment required 
during ice road construction. 

c. Bulldozing of tundra mat and vegetation, trails, or seismic lines is 
prohibited; however, on existing trails, seismic lines or camps, 
clearing of drifted snow is allowed to the extent that the tundra mat is 
not disturbed. 

d. To reduce the possibility of ruts, vehicles shall avoid using the same 
trails for multiple trips unless necessitated by serious safety or 
superseding environmental concern. This provision does not apply to 
hardened snow trails for use by low-ground-pressure vehicles such as 
Rolligons. 

e. The location of ice roads shall be designed and located to minimize 
compaction of soils and the breakage, abrasion, compaction, or 
displacement of vegetation. Offsets may be required to avoid using 
the same route or track in the subsequent year. 

f. Motorized ground-vehicle use within the Colville River Special Area 
associated with overland moves, seismic work, and any similar use of 
heavy equipment shall be minimized within an area that extends 1 
mile west or northwest of the bluffs of the Colville River, and 2 miles 
on either side of the Kogosukruk and Kikiakrorak rivers and 
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tributaries of the Kogosukruk River from April 15 through August 5, 
with the exception that use will be minimized in the vicinity of 
gyrfalcon nests beginning March 15. Such use will remain 1/2 mile 
away from known raptor nesting sites, unless authorized by the 
authorized officer. 

 
C-3 Best Management Practice 
Objective: Maintain natural spring runoff patterns and fish passage, avoid 
flooding, prevent streambed sedimentation and scour, protect water quality, 
and protect stream banks.  
Requirement/Standard: Crossing of waterway courses shall be made using a 
low-angle approach. Crossings that are reinforced with additional snow or 
ice (“bridges”) shall be removed, breached, or slotted before spring breakup. 
Ramps and bridges shall be substantially free of soil and debris. 
 
C-4 Best Management Practice 
Objective: Avoid additional freeze-down of deep-water pools harboring 
over-wintering fish and invertebrates used by fish. 
Requirement/Standard: Travel up and down streambeds is prohibited unless 
it can be demonstrated that there will be no additional impacts from such 
travel to over-wintering fish or the invertebrates they rely on. Rivers, 
streams, and lakes shall be crossed at areas of grounded ice whenever 
possible. 
 
C-5 Best Management Practice 
Objective: Minimize the effects of high-intensity acoustic energy from 
seismic surveys on fish. 
Requirement/Standard: 

a. When conducting vibroseis-based surveys above potential fish 
overwintering areas (water 6 feet deep or greater, ice plus liquid 
depth), operators shall follow recommendations by Morris and Winters 
(2005): only a single set of vibroseis shots should be conducted if 
possible; if multiple shot locations are required, these should be 
conducted with minimal delay; multiple days of vibroseis activity 
above the same overwintering area should be avoided if possible. 

b. When conducting air gun-based surveys in freshwater, operators shall 
follow standard marine mitigation measures that are applicable to fish 
(e.g., Minerals Management Service 2006): operators will use the 
lowest sound levels feasible to accomplish their data-collection needs; 
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ramp-up techniques will be utilized (ramp-up involves the gradual 
increase in emitted sound levels beginning with firing a single air gun 
and gradually adding air guns until the desired operating level of the 
full array is obtained). 

c. When conducting explosive-based surveys, operators shall follow 
setback distances from fish-bearing waterbodies based on 
requirements outlined by Alaska Department of Fish and Game 
(1991). 

 
Oil and Gas Exploratory Drilling 
 
D-1 Lease Stipulation 
Objectives: Protect fish-bearing rivers, streams, and lakes from blowouts and 
minimize alteration of riparian habitat. 
Requirement/Standard: Exploratory drilling is prohibited in rivers and 
streams, as determined by the active floodplain, and fish-bearing lakes. 
 
D-2 Lease Stipulation 
Objective: Minimize surface impacts from exploratory drilling. 
Requirement/Standard: Construction of permanent or gravel oil and gas 
facilities shall be prohibited for exploratory drilling.  Use of a previously 
constructed road or pad may be permitted if it is environmentally preferred. 
 
Facility Design and Construction 
 
E-1 Best Management Practice 
Objective: Protect subsistence use and access to subsistence hunting and 
fishing areas and minimize the impact of oil and gas activities on air, land, 
water, fish, and wildlife resources. 
Requirement/Standard: All roads must be designed, constructed, maintained, 
and operated to create minimal environmental impacts and to protect 
subsistence use and access to subsistence hunting and fishing areas. The 
authorized officer will consult with appropriate federal, State, and North 
Slope Borough regulatory and resources agencies prior to approving 
construction of roads.  Subject to approval by the authorized officer, the 
construction, operation, and maintenance of oil and gas field roads is the 
responsibility of the lessee unless the construction, operation, and 
maintenance of roads are assumed by the appropriate governing entity. 
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E-2 Lease Stipulation 
Objective: Protect fish-bearing water bodies, water quality, and aquatic 
habitats. 
Requirement/Standard: Permanent oil and gas facilities, including roads, 
airstrips, and pipelines, are prohibited upon or within 500 feet as measured 
from the ordinary high water mark of fish-bearing waterbodies. Essential 
pipeline and road crossings will be permitted on a case-by-case basis.  Note: 
Also refer to Stipulations/Best Management Practices K-1 and K-2. 
Construction camps are prohibited on frozen lakes and river ice. Siting of 
construction camps on river sand and gravel bars is allowed and encouraged. 
Where leveling of trailers or modules is required and the surface has a 
vegetative mat, leveling shall be accomplished through blocking rather than 
use of a bulldozer. 

E-3 Lease Stipulation 
Objective: Maintain free passage of marine and anadromous fish and protect 
subsistence use and access to subsistence hunting and fishing. 
Requirement/Standard: Causeways and docks are prohibited in river mouths 
or deltas. Artificial gravel islands and bottom-founded structures are 
prohibited in river mouths or active stream channels on river deltas. 
Causeways, docks, artificial islands, and bottom-founded drilling structures 
shall be designed to ensure free passage of marine and anadromous fish and 
to prevent significant changes to nearshore oceanographic circulation 
patterns and water quality characteristics. A monitoring program, developed 
in consultation with appropriate federal, State, and North Slope Borough 
regulatory and resource agencies, shall be required to address the objectives 
of water quality and free passage of fish.  

E-4 Best Management Practice 
Objective: Minimize the potential for pipeline leaks, the resulting 
environmental damage, and industrial accidents. 
Requirement/Standard: All pipelines shall be designed, constructed, and 
operated under an authorized officer-approved Quality Assurance/Quality 
Control plan that is specific to the product transported and shall be 
constructed to accommodate the best available technology for detecting and 
preventing corrosion or mechanical defects during routine structural 
integrity inspections. 
 



 

February 2013 Appendix A: Lease Stipulations and Best Management Practices 58 
NPR-A IAP Record of Decision 

E-5 Best Management Practice 
Objective: Minimize impacts of the development footprint. 
Requirement/Standard: Facilities shall be designed and located to minimize 
the development footprint.  Issues and methods that are to be considered 
include:  

a. use of maximum extended-reach drilling for production drilling to 
minimize the number of pads and the network of roads between pads; 

b. sharing facilities with existing development;  
c. collocation of all oil and gas facilities, except airstrips, docks, and 

seawater-treatment plants, with drill pads;  
d. integration of airstrips with roads;  
e. use of gravel-reduction technologies, e.g., insulated or pile-supported 

pads,  
f. coordination of facilities with infrastructure in support of offshore 

development.  
Note: Where aircraft traffic is a concern, consideration shall be given to 
balancing gravel pad size and available supply storage capacity with 
potential reductions in the use of aircraft to support oil and gas operations.  

E-6 Best Management Practice 
Objective: Reduce the potential for ice-jam flooding, impacts to wetlands 
and floodplains, erosion, alteration of natural drainage patterns, and 
restriction of fish passage. 
Requirement/Standard: Stream and marsh crossings shall be designed and 
constructed to ensure free passage of fish, reduce erosion, maintain natural 
drainage, and minimize adverse effects to natural stream flow. Note: 
Bridges, rather than culverts, are the preferred method for crossing rivers. 
When necessary, culverts can be constructed on smaller streams, if they are 
large enough to avoid restricting fish passage or adversely affecting natural 
stream flow. 

E-7 Best Management Practice 
Objective: Minimize disruption of caribou movement and subsistence use. 
Requirement/Standard: Pipelines and roads shall be designed to allow the 
free movement of caribou and the safe, unimpeded passage of the public 
while participating in subsistence activities. Listed below are the accepted 
design practices: 

a. Above ground pipelines shall be elevated a minimum of 7 feet as 
measured from the ground to the bottom of the pipeline at vertical 
support members. 
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b. In areas where facilities or terrain may funnel caribou movement, 
ramps over pipelines, buried pipelines, or pipelines buried under roads 
may be required by the authorized officer after consultation with 
federal, State, and North Slope Borough regulatory and resource 
agencies (as appropriate, based on agency legal authority and 
jurisdictional responsibility). 

c. A minimum distance of 500 feet between pipelines and roads shall be 
maintained. Separating roads from pipelines may not be feasible 
within narrow land corridors between lakes and where pipelines and 
roads converge on a drill pad.  Where it is not feasible to separate 
pipelines and roads, alternative pipeline routes, designs and possible 
burial within the road will be considered by the authorized officer. 

 
E-8 Best Management Practice 
Objective: Minimize the impact of mineral materials mining activities on air, 
land, water, fish, and wildlife resources. 
Requirement/Standard: Gravel mine site design and reclamation will be in 
accordance with a plan approved by the authorized officer. The plan shall be 
developed in consultation with appropriate federal, State, and North Slope 
Borough regulatory and resource agencies and consider: 

a. Locations outside the active flood plain. 
b. Design and construction of gravel mine sites within active flood plains 

to serve as water reservoirs for future use. 
c. Potential use of the site for enhancing fish and wildlife habitat. 
d. Potential storage and reuse of sod/overburden for the mine site or at 

other disturbed sites on the North Slope. 
 

E-9 Best Management Practice 
Objective: Avoidance of human-caused increases in populations of predators 
of ground nesting birds. 
Requirement/Standard:  

a. Lessee shall utilize best available technology to prevent facilities from 
providing nesting, denning, or shelter sites for ravens, raptors, and 
foxes. The lessee shall provide the authorized officer with an annual 
report on the use of oil and gas facilities by ravens, raptors, and foxes 
as nesting, denning, and shelter sites. 

b. Feeding of wildlife is prohibited and will be subject to non-
compliance regulations. 
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E-10 Best Management Practice 
Objective: Prevention of migrating waterfowl, including species listed under 
the Endangered Species Act, from striking oil and gas and related facilities 
during low light conditions. 
Requirement/Standard: Illumination of all structures between August 1 and 
October 31 shall be designed to direct artificial exterior lighting inward and 
downward, rather than upward and outward, unless otherwise required by 
the Federal Aviation Administration.  

E-11 Best Management Practice 
Objective: Minimize the take of species, particularly those listed under the 
Endangered Species Act and BLM Special Status Species, from direct or 
indirect interaction with oil and gas facilities. 
Requirement/Standard: In accordance with the guidance below, before the 
approval of facility construction, aerial surveys of the following species shall 
be conducted within any area proposed for development. 
Special Conditions in Spectacled and/or Steller’s Eiders Habitats: 

a. Surveys shall be conducted by the lessee for at least 3 years before 
authorization of construction, if such construction is within the USFWS 
North Slope eider survey area and at least 1 year outside that area. 
Results of aerial surveys and habitat mapping may require additional 
ground nest surveys. Spectacled and/or Steller’s eider surveys shall be 
conducted following accepted BLM-protocol.  Information gained from 
these surveys shall be used to make infrastructure siting decisions as 
discussed in subparagraph b, below. 

b. If spectacled and/or Steller’s eiders are determined to be present 
within the proposed development area, the applicant shall work with 
the USFWS and BLM early in the design process to site roads and 
facilities in order to minimize impacts to nesting and brood-rearing 
eiders and their preferred habitats.  Such consultation shall address 
timing restrictions and other temporary mitigating measures, location 
of permanent facilities, placement of fill, alteration of eider habitat, 
aircraft operations, and management of high noise levels. 

c. To reduce the possibility of spectacled and/or Steller’s eiders or other 
birds colliding with above-ground utility lines (power and 
communication), such lines shall either be buried in access roads or 
suspended on vertical support members except in rare cases which are 
to be few in number and limited in extent. Exceptions are limited to 
the following situations, and must be reported to the USFWS when 
exceptions are authorized: 
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 1.  Overhead power or communication lines may be allowed when 
located entirely within the boundaries of a facility pad; 

 2.  Overhead power or communication lines may be allowed when 
engineering constraints at the specific and limited location make it 
infeasible to bury or connect the lines to a vertical support 
member; or 

 3.  Overhead power or communication lines may be allowed in 
situations when human safety would be compromised by other 
methods.   

d. To reduce the likelihood of spectacled and/or Steller’s eiders or other 
birds colliding with communication towers, towers should be located, 
to the extent practicable, on existing pads and as close as possible to 
buildings or other structures, and on the east or west side of buildings 
or other structures if possible.  Support wires associated with 
communication towers, radio antennas, and other similar facilities, 
should be avoided to the extent practicable.  If support wires are 
necessary, they should be clearly marked along their entire length to 
improve visibility to low flying birds.  Such markings shall be 
developed through consultation with the USFWS. 

Special Conditions in Yellow-billed Loon Habitats: 
e. Aerial surveys shall be conducted by the lessee for at least 3 years 

before authorization of construction of facilities proposed for 
development which are within 1 mile of a lake 25 acres or larger in 
size. These surveys along shorelines of large lakes shall be conducted 
following accepted BLM protocol during nesting in late June and 
during brood rearing in late August. 

f. Should yellow-billed loons be present, the design and location of 
facilities must be such that disturbance is minimized. The default 
standard mitigation is a 1-mile buffer around all recorded nest sites 
and a minimum 1,625-foot (500-meter) buffer around the remainder 
of the shoreline. Development will generally be prohibited within 
buffers unless no other option exists. 

Protections for Birds 
g. To reduce the possibility of birds colliding with above-ground utility 

lines (power and communication), such lines shall either be buried in 
access roads or suspended on vertical support members except in rare 
cases, which are to be few in number and limited in extent. Exceptions 
are limited to the following situations: 
1. Overhead power or communication lines may be allowed when 

located entirely within the boundaries of a facility pad; 
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2. Overhead power or communication lines may be allowed when 
engineering constraints at the specific and limited location make it 
infeasible to bury or connect the lines to a vertical support 
member; or 

3. Overhead power or communication lines may be allowed in 
situations when human safety would be compromised by other 
methods.  

h.  To reduce the likelihood of birds colliding with communication towers, 
towers should be located, to the extent practicable, on existing pads and 
as close as possible to buildings or other structures, and on the east or 
west side of buildings or other structures if possible. Support wires 
associated with communication towers, radio antennas, and other 
similar facilities, should be avoided to the extent practicable. If support 
wires are necessary, they should be clearly marked along their entire 
length to improve visibility to low-flying birds. Such markings shall be 
developed through consultation with the USFWS. 

 
E-12 Best Management Practice 
Objective: Use ecological mapping as a tool to assess wildlife habitat before 
development of permanent facilities to conserve important habitat types 
during development. 
Requirement/Standard: An ecological land classification map of the 
development area shall be developed before approval of facility 
construction. The map will integrate geomorphology, surface form, and 
vegetation at a scale, level of resolution, and level of positional accuracy 
adequate for detailed analysis of development alternatives. The map shall be 
prepared in time to plan one season of ground-based wildlife surveys, if 
deemed necessary by the authorized officer, before approval of the exact 
facility location and facility construction. 
 
E-13 Best Management Practice 
Objective: Protect cultural and paleontological resources. 
Requirement/Standard: Lessees shall conduct a cultural and paleontological 
resources survey prior to any ground-disturbing activity. Upon finding any 
potential cultural or paleontological resource, the lessee or their designated 
representative shall notify the authorized officer and suspend all operations 
in the immediate area of such discovery until written authorization to 
proceed is issued by the authorized officer. 
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E-14 Best Management Practice 
Objective: Ensure the passage of fish at stream crossings. 
Requirement/Standard: To ensure that crossings provide for fish passage, all 
proposed crossing designs shall adhere to the best management practices 
outlined in “Stream Crossing Design Procedure for Fish Streams on the 
North Slope Coastal Plain” by McDonald et al. (1994), “Fundamentals of 
Culvert Design for Passage of Weak-Swimming Fish” by Behlke et al. 
(1991), and other generally accepted best management procedures 
prescribed by the authorized officer. To adhere to these best management 
practices, at least 3 years of hydrologic and fish data shall be collected by 
the lessee for any proposed crossing of a stream whose structure is designed 
to occur, wholly or partially, below the stream’s ordinary high watermark. 
These data shall include, but are not limited to, the range of water levels 
(highest and lowest) at the location of the planned crossing, and the seasonal 
distribution and composition of fish populations using the stream. 
 
E-15 Best Management Practice 
Objective: Prevent or minimize the loss of nesting habitat for cliff nesting 
raptors. 
Requirement/Standard: 

a. Removal of greater than 100 cubic yards of bedrock outcrops, sand, 
and/or gravel from cliffs shall be prohibited.   

b. Any extraction of sand and/or gravel from an active river or stream 
channel shall be prohibited unless preceded by a hydrological study 
that indicates no potential impact by the action to the integrity of the 
river bluffs. 

 
E-16 Best Management Practice 
Objective: Prevent or minimize the loss of raptors due to electrocution by 
power lines. 
Requirement/Standard: Comply with the most up-to-date industry-accepted 
suggested practices for raptor protection on power lines.  Current accepted 
standards were published in Reducing Avian Collisions with Power Lines: 
The State of the Art in 2012 by the Avian Power Line Interaction Committee 
and are updated as needed. 
 
E-17 Best Management Practice 
Objective: Manage permitted activities to meet Visual Resource 
Management class objectives described below. 
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Class I:  Natural ecological changes and very limited management activity 
are allowed. The level of change to the characteristic landscape should 
be very low and must not attract attention. 

Class II:  The level of change to the characteristic landscape should be 
low. Management activities may be seen, but should not dominate the 
view of the casual observer. Any changes should repeat the basic 
elements of form, line, color, and texture found in the predominant 
natural features of the characteristic landscape. 

Class III:  The level of change to the characteristic landscape should be 
moderate. Management activities may attract attention, but should not 
dominate the view of the casual observer. Changes should repeat the 
basic elements found in the predominant natural features of the 
characteristic landscape. 

Class IV:  The level of change to the characteristic landscape can be high. 
These management activities may dominate the view and be the major 
focus of viewer attention. However, every attempt should be made to 
minimize impacts through location and design by repeating form, line, 
color, and texture. 

Requirement/Standard: At the time of application for construction of 
permanent facilities, the lessee/permittee shall, after consultation with the 
authorized officer, submit a plan to best minimize visual impacts, consistent 
with the Visual Resource Management class for the lands on which facilities 
would be located. A photo simulation of the proposed facilities may be a 
necessary element of the plan. 
 
E-18 Best Management Practice 
Objective:  Avoid and reduce temporary impacts to productivity from 
disturbance near Steller’s and/or spectacled eider nests. 
Requirement/Standard:  Ground-level activity (by vehicle or on foot) within 
200 meters of occupied Steller’s and/or spectacled eider nests, from June 1 
through August 15, will be restricted to existing thoroughfares, such as pads 
and roads. Construction of permanent facilities, placement of fill, alteration 
of habitat, and introduction of high noise levels within 200 meters of 
occupied Steller’s and/or spectacled eider nests will be prohibited. In 
instances where summer (June 1 through August 15) support/construction 
activity must occur off existing thoroughfares, USFWS-approved nest 
surveys must be conducted during mid-June prior to the approval of the 
activity. Collected data will be used to evaluate whether the action could 
occur based on employment of a 200-meter buffer around nests or if the 
activity would be delayed until after mid-August once ducklings are mobile 
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and have left the nest site. Also, in cases in which oil spill response training 
is proposed to be conducted within 200 meters of shore in riverine, marine, 
or inter-tidal areas, the BLM will work with the USFWS to schedule the 
training at a time that is not a sensitive nesting/brood-rearing period or 
require that nest surveys be conducted in the training area prior to the 
rendering a decision on approving the training. The protocol and timing of 
nest surveys for Steller’s and/or spectacled eiders will be determined in 
cooperation with the USFWS, and must be approved by the USFWS. 
Surveys should be supervised by biologists who have previous experience 
with Steller’s and/or spectacled eider nest surveys. 
 
E-19 Best Management Practice 
Objective: Provide information to be used in monitoring and assessing 
wildlife movements during and after construction. 
Requirement/Standard: A representation, in the form of ArcGIS-compatible 
shape-files, of all new infrastructure construction shall be provided to the 
authorized officer. During the planning and permitting phase, shape-files 
representing proposed locations shall be provided. Within 6 months of 
construction completion, shape-files (within GPS accuracy) of all new 
infrastructure shall be provided. Infrastructure includes all gravel roads and 
pads, facilities built on pads, pipelines and independently constructed 
powerlines (as opposed to those incorporated in pipeline design). Gravel 
pads shall be included as polygon feature. Roads, pipelines, and powerlines 
may be represented as line features but must include ancillary data to denote 
width, number pipes, etc. Poles for power lines may be represented as point 
features. Ancillary data shall include construction beginning and ending 
dates. 
 
Use of Aircraft for Permitted Activities 
 
F-1 Best Management Practice 
Objective: Minimize the effects of low-flying aircraft on wildlife, 
subsistence activities, and local communities. 
Requirement/Standard: The lessee shall ensure that aircraft used for 
permitted activities maintain altitudes according to the following guidelines 
(Note: This best management practice is not intended to restrict flights 
necessary to survey wildlife to gain information necessary to meet the stated 
objectives of the stipulations and best management practices. However, 
flights necessary to gain this information will be restricted to the minimum 
necessary to collect such data.): 
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a. Aircraft shall maintain an altitude of at least 1,500 feet above ground 
level when within ½ mile of cliffs identified as raptor nesting sites 
from April 15 through August 15 and an altitude of at least 1,500 feet 
above ground level when within ½ mile of known gyrfalcon nest sites 
from March 15 to August 15, unless doing so would endanger human 
life or violate safe flying practices. Permittees shall obtain information 
from the BLM necessary to plan flight routes when routes may go 
near falcon nests. 

b. Aircraft shall maintain an altitude of at least 1,000 feet above ground 
level (except for takeoffs and landings) over caribou winter ranges 
from December 1 through May 1, unless doing so would endanger 
human life or violate safe flying practices. Caribou wintering areas 
will be defined annually by the authorized officer. The BLM will 
consult directly with the Alaska Department of Fish and Game in 
annually defining caribou winter ranges. 

c. Land user shall submit an aircraft use plan as part of an oil and gas 
exploration or development proposal. The plan shall address strategies 
to minimize impacts to subsistence hunting and associated activities, 
including but not limited to the number of flights, type of aircraft, and 
flight altitudes and routes, and shall also include a plan to monitor 
flights. Proposed aircraft use plans should be reviewed by appropriate 
federal, State, and borough agencies. Consultations with these same 
agencies will be required if unacceptable disturbance is identified by 
subsistence users. Adjustments, including possible suspension of all 
flights, may be required by the authorized officer if resulting 
disturbance is determined to be unacceptable. The number of takeoffs 
and landings to support oil and gas operations with necessary 
materials and supplies should be limited to the maximum extent 
possible. During the design of proposed oil and gas facilities, larger 
landing strips and storage areas should be considered to allow larger 
aircraft to be employed, resulting in fewer flights to the facility. 

d. Use of aircraft, especially rotary wing aircraft, near known 
subsistence camps and cabins or during sensitive subsistence hunting 
periods (spring goose hunting and fall caribou and moose hunting) 
should be kept to a minimum.  

e. Aircraft used for permitted activities shall maintain an altitude of at 
least 2,000 feet above ground level (except for takeoffs and landings) 
over the Teshekpuk Lake Caribou Habitat Area (Map 2) from May 20 
through August 20, unless doing so would endanger human life or 
violate safe flying practices. Aircraft use (including fixed wing and 
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helicopter) by oil and gas lessees in the Goose Molting Area (Map 2) 
should be minimized from May 20 through August 20, unless doing 
so would endanger human life or violate safe flying practices. 

f. Aircraft used for permitted activities shall maintain an altitude of at 
least 2,000 feet above ground level (except for takeoffs and landings) 
over the Utukok River Uplands Special Area (Map 2) from May 20 
through August 20, unless doing so would endanger human life or 
violate safe flying practices.  

g.  Hazing of wildlife by aircraft is prohibited. Pursuit of running wildlife 
is hazing. If wildlife begins to run as an aircraft approaches, the 
aircraft is too close and must break away. 

h. Fixed wing aircraft used as part of a BLM-authorized activity along 
the coast shall maintain minimum altitude of 2,000 feet when within a 
½-mile of walrus haulouts, unless doing so would endanger human 
life or violate safe flying practices. Helicopters used as part of a 
BLM-authorized activity along the coast shall maintain minimum 
altitude of 3,000 feet and a 1-mile buffer from walrus haulouts, unless 
doing so would endanger human life or violate safe flying practices. 

i. Aircraft used as part of a BLM-authorized activity along the coast and 
shore fast ice zone shall maintain minimum altitude of 3,000 feet 
when within 1 mile from aggregations of seals, unless doing so would 
endanger human life or violate safe flying practices. 

 
Oil Field Abandonment 
 
G-1 Lease Stipulation 
Objective: Ensure long-term reclamation of land to its previous condition 
and use. 
Requirement/Standard: Prior to final abandonment, land used for oil and gas 
infrastructure—including but not limited to well pads, production facilities, 
access roads, and airstrips—shall be reclaimed to ensure eventual restoration 
of ecosystem function. The leaseholder shall develop and implement an 
abandonment and reclamation plan approved by the BLM. The plan shall 
describe short-term stability, visual, hydrological, and productivity 
objectives and steps to be taken to ensure eventual ecosystem restoration to 
the land’s previous hydrological, vegetative, and habitat condition. The 
BLM may grant exceptions to satisfy stated environmental or public 
purposes. 
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Subsistence Consultation for Permitted Activities 
 
H-1 Best Management Practice 
Objective: Provide opportunities for participation in planning and decision 
making to prevent unreasonable conflicts between subsistence uses and other 
activities. 
Requirement/Standard: Lessee/permittee shall consult directly with affected 
communities using the following guidelines: 

a. Before submitting an application to the BLM, the applicant shall 
consult with directly affected subsistence communities, the North Slope 
Borough, and the National Petroleum Reserve-Alaska Subsistence 
Advisory Panel to discuss the siting, timing, and methods of their 
proposed operations to help discover local traditional and scientific 
knowledge, resulting in measures that minimize impacts to subsistence 
uses. Through this consultation, the applicant shall make every 
reasonable effort, including such mechanisms as conflict avoidance 
agreements and mitigating measures, to ensure that proposed activities 
will not result in unreasonable interference with subsistence activities. 
In the event that no agreement is reached between the parties, the 
authorized officer shall consult with the directly involved parties and 
determine which activities will occur, including the timeframes. 

b. The applicant shall submit documentation of consultation efforts as 
part of its operations plan. Applicants should submit the proposed 
plan of operations to the National Petroleum Reserve-Alaska 
Subsistence Advisory Panel for review and comment. The applicant 
must allow time for the BLM to conduct formal government-to-
government consultation with Native Tribal governments if the 
proposed action requires it. 

c. A plan shall be developed that shows how the activity, in combination 
with other activities in the area, will be scheduled and located to 
prevent unreasonable conflicts with subsistence activities. The plan 
will also describe the methods used to monitor the effects of the 
activity on subsistence use. The plan shall be submitted to the BLM as 
part of the plan of operations. The plan should address the following 
items: 
1. A detailed description of the activity(ies) to take place (including 

the use of aircraft). 
2. A description of how the lessee/permittee will minimize and/or 

deal with any potential impacts identified by the authorized officer 
during the consultation process.  



 

February 2013 Appendix A: Lease Stipulations and Best Management Practices 69 
NPR-A IAP Record of Decision 

3. A detailed description of the monitoring effort to take place, 
including process, procedures, personnel involved and points of 
contact both at the work site and in the local community. 

4. Communication elements to provide information on how the 
applicant will keep potentially affected individuals and 
communities up-to-date on the progress of the activities and 
locations of possible, short-term conflicts (if any) with subsistence 
activities. Communication methods could include holding 
community meetings, open house meetings, workshops, 
newsletters, radio and television announcements, etc. 

5. Procedures necessary to facilitate access by subsistence users to 
the permitees’ area of activity or facilities during the course of 
conducting subsistence activities.  

d. During development, monitoring plans must be established for new 
permanent facilities, including pipelines, to assess an appropriate 
range of potential effects on resources and subsistence as determined 
on a case-by-case basis given the nature and location of the facilities. 
The scope, intensity, and duration of such plans will be established in 
consultation with the authorized officer and NPR-A Subsistence 
Advisory Panel.  

e. Permittees that propose barging facilities, equipment, supplies, or other 
materials to NPR-A in support of oil and gas activities in the NPR-A 
shall notify, confer, and coordinate with the Alaska Eskimo Whaling 
Commission, the appropriate local community whaling captains’ 
associations, and the North Slope Borough to minimize impacts from 
the proposed barging on subsistence whaling activities. 

f. Barge operators requiring a BLM permit are required to demonstrate 
that barging activities will not have unmitigable adverse impacts on 
the availability of marine mammals to subsistence hunters. 

g. All vessels over 50 ft. in length engaged in operations requiring a BLM 
permit must have an Automatic Identification System (AIS) 
transponder system on the vessel. 

H-2 Best Management Practice 
Objective: Prevent unreasonable conflicts between subsistence activities and 
geophysical (seismic) exploration. 
Requirement/Standard: In addition to the consultation process described in 
Best Management Practice H-1 for permitted activities, before activity to 
conduct geophysical (seismic) exploration commences, applicants shall 
notify the local search and rescue organizations of proposed seismic survey 
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locations for that operational season. For the purpose of this standard, a 
potentially affected cabin/campsite is defined as any camp or campsite used 
for subsistence purposes and located within the boundary of the area subject 
to proposed geophysical exploration and/or within 1 mile of actual or 
planned travel routes used to supply the seismic operations while it is in 
operation. 

a. Because of the large land area covered by typical geophysical 
operations and the potential to impact a large number of subsistence 
users during the exploration season, the permittee/operator will notify 
all potentially affected subsistence-use cabin and campsite users. 

b. The official recognized list of subsistence-use cabin and campsite 
users is the North Slope Borough’s most current inventory of cabins 
and campsites, which have been identified by the subsistence users’ 
names. 

c. A copy of the notification, a map of the proposed exploration area, 
and the list of potentially affected users shall also be provided to the 
office of the appropriate Native Tribal government. 

d. The authorized officer will prohibit seismic work within 1 mile of any 
known subsistence-use cabin or campsite unless an alternate 
agreement between the cabin/campsite owner/user is reached through 
the consultation process and presented to the authorized officer. 
(Regardless of the consultation outcome, the authorized officer will 
prohibit seismic work within 300 feet of a known subsistence-use 
cabin or campsite.) 

e. The permittee shall notify the appropriate local search and rescue 
(e.g., Nuiqsut Search and Rescue, Atqasuk Search and Rescue) of 
their current operational location within the NPR-A on a weekly basis. 
This notification should include a map indicating the current extent of 
surface use and occupation, as well as areas previously used/occupied 
during the course of the operation in progress. The purpose of this 
notification is to allow hunters up-to-date information regarding 
where seismic exploration is occurring, and has occurred, so that they 
can plan their hunting trips and access routes accordingly. 
Identification of the appropriate search and rescue offices to be 
contacted can be obtained from the coordinator of the NPR-A 
Subsistence Advisory Panel in the BLM’s Arctic Field Office. 
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H-3 Best Management Practice 
Objective: Minimize impacts to sport hunting and trapping species and to 
subsistence harvest of those animals. 
Requirement/Standard: Hunting and trapping by lessee's/permittee’s 
employees, agents, and contractors are prohibited when persons are on 
“work status.” Work status is defined as the period during which an 
individual is under the control and supervision of an employer. Work status 
is terminated when the individual’s shift ends and he/she returns to a public 
airport or community (e.g., Fairbanks, Barrow, Nuiqsut, or Deadhorse). Use 
of lessee/permittee facilities, equipment, or transport for personal access or 
aid in hunting and trapping is prohibited. 
 
Orientation Programs Associated with Permitted Activities 
 
I-1 Best Management Practice 
Objective: Minimize cultural and resource conflicts.  
Requirement/Standard: All personnel involved in oil and gas and related 
activities shall be provided information concerning applicable stipulations, 
best management practices, standards, and specific types of environmental, 
social, traditional, and cultural concerns that relate to the region. The 
lessee/permittee shall ensure that all personnel involved in permitted 
activities shall attend an orientation program at least once a year. The 
proposed orientation program shall be submitted to the authorized officer for 
review and approval and should: 

a. provide sufficient detail to notify personnel of applicable stipulations 
and best management practices as well as inform individuals working 
on the project of specific types of environmental, social, traditional 
and cultural concerns that relate to the region. 

b. Address the importance of not disturbing archaeological and 
biological resources and habitats, including endangered species, 
fisheries, bird colonies, and marine mammals, and provide guidance 
on how to avoid disturbance. 

c. Include guidance on the preparation, production, and distribution of 
information cards on endangered and/or threatened species. 

d. Be designed to increase sensitivity and understanding of personnel to 
community values, customs, and lifestyles in areas in which personnel 
will be operating. 

e. Include information concerning avoidance of conflicts with 
subsistence, commercial fishing activities, and pertinent mitigation. 
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f. Include information for aircraft personnel concerning subsistence 
activities and areas/seasons that are particularly sensitive to 
disturbance by low-flying aircraft.  Of special concern is aircraft use 
near traditional subsistence cabins and campsites, flights during spring 
goose hunting and fall caribou and moose hunting seasons, and flights 
near North Slope communities. 

g. Provide that individual training is transferable from one facility to 
another except for elements of the training specific to a particular site.  

h. Include on-site records of all personnel who attend the program for so 
long as the site is active, though not to exceed the 5 most recent years 
of operations.  This record shall include the name and dates(s) of 
attendance of each attendee. 

i. Include a module discussing bear interaction plans to minimize 
conflicts between bears and humans. 

j. Provide a copy of 43 CFR 3163 regarding Non-Compliance 
Assessment and Penalties to on-site personnel. 

k. Include training designed to ensure strict compliance with local and 
corporate drug and alcohol policies.  This training should be offered to 
the North Slope Borough Health Department for review and comment. 

l. Include training developed to train employees on how to prevent 
transmission of communicable diseases, including sexually 
transmitted diseases, to the local communities.  This training should 
be offered to the North Slope Borough Health Department for review 
and comment. 

 
Endangered Species Act—Section 7 Consultation Process 
 
J. The lease areas may now or hereafter contain plants, animals, or their 
habitats determined to be threatened, endangered, or to have some other 
special status.  The BLM may recommend modifications to exploration and 
development proposals to further its conservation and management objective 
to avoid BLM-approved activities that will contribute to the need to list such 
a species or their habitat.  The BLM may require modifications to or 
disapprove a proposed activity that is likely to adversely affect a proposed or 
listed endangered species, threatened species, or critical habitat.   The BLM 
will not approve any activity that may affect any such species or critical 
habitat until it completes its obligations under applicable requirements of the 
Endangered Species Act as amended, 16 USC § 1531 et seq., including 
completion of any required procedure for conference or consultation. 
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Additional Protections that Apply in Select Biologically Sensitive Areas 
 
K-1 Lease Stipulation/Best Management Practice – Rivers
Note: This measure would be applied to relevant new leases. On lands 
unavailable for leasing in the respective alternatives, K-1 would be a best 
management practice.  The decision indicated below in subparagraphs (a) 
and (d) modify Protection 1 of the Colville River Special Area Management 
Plan by widening its applicability to 2 miles. 
Objective: Minimize the disruption of natural flow patterns and changes to 
water quality; the disruption of natural functions resulting from the loss or 
change to vegetative and physical characteristics of floodplain and riparian 
areas; the loss of spawning, rearing or over-wintering habitat for fish; the 
loss of cultural and paleontological resources; the loss of raptor habitat; 
impacts to subsistence cabin and campsites; the disruption of subsistence 
activities; and impacts to scenic and other resource values. 
Requirement/Standard: Permanent oil and gas facilities, including gravel 
pads, roads, airstrips, and pipelines, are prohibited in the streambed and 
adjacent to the rivers listed below at the distances identified. (Gravel mines 
may be located within the active floodplain consistent with Best 
Management Practice E-8). On a case-by case basis, and in consultation with 
federal, State, and North Slope Borough regulatory and resource agencies 
(as appropriate, based on agency legal authority and jurisdictional 
responsibility), essential pipeline and road crossings to the main channel will 
be permitted through setback areas. The below setbacks may not be practical 
within river deltas; in such deltas, permanent facilities shall be designed to 
withstand a 200-year flood event. In the below list, if no upper limit for the 
setback is indicated, the setback extends to the head of the stream as 
identified in the National Hydrography Dataset. 

a. Colville River: a 2-mile setback from the boundary of NPR-A where 
the river determines the boundary along the Colville River as 
determined by cadastral survey to be the highest high watermark on 
the left (western or northern) bank and from both banks’ ordinary high 
watermark where BLM-manages both sides of the river up through 
T5S, R30W, U.M. Above that point to its source at the juncture of 
Thunder and Storm creeks the setback will be ½ mile. Note: The 
planning area excludes conveyed Native lands along the lower reaches 
of the Colville River. Development of road crossings intended to 
support oil and gas activities shall be consolidated with other similar 
projects and uses to the maximum extent possible. Note: This 
provision does not apply to intercommunity or other permanent roads 
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constructed with public funds for general transportation purposes, 
though the BLM would encourage minimal use of the setback area. 
This preserves the opportunity to plan, design, and construct public 
transportation systems to meet the economic, transportation, and 
public health and safety needs of the State of Alaska and/or 
communities within National Petroleum Reserve-Alaska. 

b. Ikpikpuk River: a 2-mile setback from of the ordinary high 
watermark of the Ikpikpuk River extending from the mouth upstream 
through T7 N, R11W, U.M.; above that the setback would be for 1 
mile to the confluence of the Kigalik River and Maybe Creek. 

c. Miguakiak River: a ½-mile setback from the  ordinary high 
watermark. 

d. Kikiakrorak and Kogosukruk Rivers: A 2-mile setback from the top 
of the bluff (or ordinary high watermark if there is no bluff) on the 
Kikiakrorak River downstream from T2N., R4W, U.M. and on the 
Kogosukruk River (including Branch of Kogosukruk River, Henry 
Creek, and two unnamed tributaries off the southern bank) 
downstream from T2N, R3W, U.M. The setback from these streams in 
the named townships and further upstream as applicable will be a  ½-
mile from the top of the bluff or bank if there is no bluff.  

e. Fish Creek: a 3-mile setback from the  highest high watermark of the 
creek downstream from the eastern edge of section 31, T11N, R1E., 
U.M. and a ½-mile setback from the bank’s highest high watermark 
farther upstream. 

f. Judy Creek: a ½-mile setback from the  ordinary high watermark. 
g. Ublutuoch (Ti miaqsiugvik) River: a ½-mile setback from the 

ordinary high water mark. 
h. Alaktak River: a 1-mile setback from the ordinary high water mark. 
i. Chipp River: a 1-mile setback from the ordinary high water mark. 
j. Oumalik River: a ½-mile setback from the Oumalik River ordinary 

high water mark from the mouth upstream to section 5, T8N, R14W, 
U.M., and a ½ mile setback in and above section 5, T8N, R14W, U.M. 

k. Titaluk River: a 2-mile setback from the ordinary high water mark 
from its confluence with the Ikpikpuk River upstream through T7N, 
R12W, U.M.; above that point the setback would be ½-mile from the 
ordinary high water mark.  

l. Kigalik River: a ½-mile setback from the ordinary high water mark. 
m. Maybe Creek: a ½-mile setback from the ordinary high water mark. 
n. Topagoruk River: a 1-mile setback from the ordinary high water 

mark. 
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o. Ishuktak Creek: a ½-mile setback from the ordinary high water mark. 
p. Meade River: a 1-mile setback from the ordinary high water mark on 

BLM-managed lands. 
q. Usuktuk River: a 1-mile setback from the ordinary high water mark 

on BLM-managed lands. 
r. Pikroka Creek: a ½-mile setback from the ordinary high water mark. 
s. Nigisaktuvik River: a 1-mile setback from the ordinary high water 

mark. 
t. Inaru River: a 1-mile setback from the ordinary high water mark. 
u. Kucheak Creek: a ½-mile setback from the ordinary high water mark. 
v. Avalik River: a 1-mile setback from the ordinary high water mark. 
w. Niklavik Creek: a ½-mile setback from the ordinary high water mark. 
x. Kugrua River: a ½-mile setback from the ordinary high water mark. 
y. Kungok River: a 1-mile setback from the ordinary high water mark on 

BLM-managed lands.  
z. Kolipsun Creek: a ½-mile setback from the ordinary high water mark 

upstream through T13N, R28W, U.M. 
aa. Maguriak Creek: a ½-mile setback from the ordinary high water 

mark upstream through T12N, R29W, U.M. 
ab. Mikigealiak River: a ½-mile setback from the ordinary high water 

mark upstream through T12N, R30W, U.M. 
ac. Kuk River: a 1-mile setback from the ordinary high water mark on 

BLM-managed lands. 
ad. Ketik River: a 1-mile setback from the ordinary high water mark. 
ae. Kaolak River: a 1-mile setback from the ordinary high water mark. 
af. Ivisaruk River: a 1-mile setback from the ordinary high water mark. 
ag. Nokotlek River: a ½-mile setback from the ordinary high water 

mark. 
ah. Ongorakvik River: a ½-mile setback from the ordinary high water 

mark. 
ai. Tunalik River: a ½-mile setback from the ordinary high water mark. 
aj. Avak River: a ½-mile setback from the ordinary high water mark 

within the NPR-A. 
ak. Nigu River: a ½-mile setback from the ordinary high water mark 

from the confluence with the Etivluk River upstream to the boundary 
of NPR-A 

al. Etivluk River: a ½-mile setback from the ordinary high water mark. 
am. Ipnavik River: a ½-mile setback from the ordinary high water mark. 
an. Kuna River: a ½-mile setback from the ordinary high water mark. 
ao. Kiligwa River: a ½-mile setback from the ordinary high water mark. 
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ap. Nuka River: a ½-mile setback from the ordinary high water mark. 
aq. Driftwood Creek: a ½-mile setback from the ordinary high water 

mark. 
ar. Utukok River: a 1-mile setback from the ordinary high water mark 

within the NPR-A. 
as. Awuna River: a ½-mile setback from the ordinary high water mark. 
at. Carbon Creek: a ½-mile setback from the ordinary high water mark. 
au. Kokolik River: a 1-mile setback from the ordinary high water mark 

within the NPR-A. 
av. Keolok Creek: a ½-mile setback from the ordinary high water mark. 

  
The decisions in subparagraphs K-1(a) and K-1(d) modify Colville River 
Management Plan Protection 1 by widening the setback in that measure to 2 
miles.  Protection 1 thus is modified to the following:   
Colville River Special Area Management Plan-Protection 1 
Objective: Minimize the loss of arctic peregrine falcon nesting habitat in the 
Colville River Special Area. 
Requirement/Standard: To minimize the direct loss of arctic peregrine falcon 
nesting habitat and to protect nest sites in the Colville River Special Area the 
following protective measures apply: Permanent oil and gas facilities, 
including gravel pads, roads, airstrips, and pipelines, are prohibited in the 
stream bed and adjacent to the rivers listed below at the distances identified. 
On a case-by-case basis, and in consultation with federal, State, and North 
Slope Borough regulatory and resource agencies (as appropriate; based on 
agency legal authority and jurisdictional responsibility), essential pipeline 
and road crossings perpendicular to the main channel will be permitted 
through setback areas.  

a. Colville River: downstream of the Etivluk River a continuous 2-mile 
setback measured from the highest high watermark on the left bank 
(facing downstream); upstream of the Etivluk River a 2-mile setback 
measured from the ordinary high watermark of the bank on both sides 
of the river. Development of road crossings intended to support oil 
and gas activities shall be consolidated with other similar projects and 
uses to the maximum extent possible. This provision does not apply to 
intercommunity or other permanent roads constructed with public 
funds for general transportation purposes. 

b. Kikiakrorak River: downstream from T2N, R4W, U.M., a continuous 
2-mile setback as measured from the top of the bluff (or bank if there 
is no bluff) of both sides of the river. 
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c. Kogosukruk River: downstream from T2N, R3W, U.M., a continuous 
2-mile setback as measured from the top of the bluff (or bank if there 
is no bluff) of both sides of the river and several of its tributaries. 

 
K-2 Lease Stipulation/Best Management Practice – Deep Water Lakes 
Note: This measure would be applied to relevant new leases. On lands 
unavailable for leasing, K-2 would be a best management practice. 
Objective: Minimize the disruption of natural flow patterns and changes to 
water quality; the disruption of natural functions resulting from the loss or 
change to vegetative and physical characteristics of deep water lakes; the 
loss of spawning, rearing or over wintering habitat for fish; the loss of 
cultural and paleontological resources; impacts to subsistence cabin and 
campsites; and the disruption of subsistence activities. 
Requirement/Standard: Generally, permanent oil and gas facilities, including 
gravel pads, roads, airstrips, and pipelines, are prohibited on the lake or 
lakebed and within ¼ mile of the ordinary high water mark of any deep lake 
as determined to be in lake zone III (i.e., depth greater than 13 feet [4 
meters]; Mellor 1985). On a case-by-case basis in consultation with federal, 
State and North Slope Borough regulatory and resource agencies (as 
appropriate based on agency legal authority and jurisdictional 
responsibility), essential pipeline(s), road crossings, and other permanent 
facilities may be considered through the permitting process in these areas 
where the lessee can demonstrate on a site-specific basis that impacts will be 
minimal. 
 
K-3 Best Management Practice – Kogru River, Dease Inlet, Admiralty 
Bay, Elson Lagoon, Peard Bay, Wainwright Inlet/Kuk River, and 
Kasegaluk Lagoon, and their associated Islands  
Note: None of the area is available for oil and gas leasing or exploratory 
drilling. Therefore, K-3 will apply as a best management practice. 
Objective: Protect fish and wildlife habitat (including, but not limited to, that 
for waterfowl and shorebirds, caribou insect-relief, and marine mammals), 
preserve air and water quality, and minimize impacts to subsistence 
activities and historic travel routes on the major coastal waterbodies. 
Requirement/Standard (Development): With the exception of linear features 
such as pipelines, no permanent oil and gas facilities are permitted on or 
under the water within ¾ mile seaward of the shoreline (as measured from 
mean high tide) of the major coastal waterbodies or the natural coastal 
islands (to the extent that the seaward subsurface is within NPR-A). 
Elsewhere, permanent facilities within the major coastal waterbodies will 
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only be permitted on or under the water if they can meet all the following 
criteria: 

a. Design and construction of facilities shall minimize impacts to 
subsistence uses, travel corridors, seasonally concentrated fish and 
wildlife resources. 

b. Daily operational activities, including use of support vehicles, 
watercraft, and aircraft traffic, alone or in combination with other 
past, present, and reasonably foreseeable activities, shall be conducted 
to minimize impacts to subsistence uses, travel corridors, and 
seasonally concentrated fish and wildlife resources. 

c. The location of oil and gas facilities, including artificial islands, 
platforms, associated pipelines, ice or other roads, bridges or 
causeways, shall be sited and constructed so as to not pose a hazard to 
navigation by the public using traditional high-use subsistence-related 
travel routes into and through the major coastal waterbodies as 
identified by the North Slope Borough. 

d. Demonstrated year-round oil spill response capability, including the 
capability of adequate response during periods of broken ice or open 
water, or the availability of alternative methods to prevent well 
blowouts during periods when adequate response capability cannot be 
demonstrated. Such alternative methods may include seasonal drilling 
restrictions, improvements in blowout prevention technology, 
equipment and/or changes in operational procedures, and “top-setting” 
of hydrocarbon-bearing zones. 

e. Reasonable efforts will be made to avoid or minimize impacts related 
to oil spill response activities, including vessel, aircraft, and 
pedestrian traffic that add to impacts or further compound “direct 
spill” related impacts on area resources and subsistence uses. 

f. Before conducting open water activities, the permittee shall consult 
with the Alaska Eskimo Whaling Commission and the North Slope 
Borough to minimize impacts to the fall and spring subsistence 
whaling activities of the communities of the North Slope.   

 
K-4a Best Management Practice – Goose Molting Area  
Note: Except for less than 10,000 acres east of the mouth of the Ikpikpuk 
River, new non-subsistence infrastructure would be prohibited in the goose 
molting area.  None of the area is available for oil and gas leasing or 
exploratory drilling. 
Objective: Minimize disturbance to molting geese and loss of goose molting 
habitat in and around lakes in the Goose Molting Area.  
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Requirement/Standard (General): Within the Goose Molting Area no 
permanent oil and gas facilities, except for pipelines, will be allowed within 
1 mile of the shoreline of goose molting lakes. No waiver, exception, or 
modification will be considered. Prior to the permitting of a pipeline in the 
Goose Molting Area, a workshop will be convened to determine the best 
corridor for pipeline construction in efforts to minimize impacts to wildlife 
and subsistence resources. The workshop participants will include but will 
not be limited to federal, state, and North Slope Borough representatives. In 
addition, only “in field” roads will be authorized as part of oil and gas field 
development. 
Requirement/Standard (Development): In the Goose Molting Area, the 
following standards will be followed for permitted activities: 

a. Within the Goose Molting Area from June 15 through August 20, all 
off-pad activities and major construction activities using heavy 
equipment (e.g., sand/gravel extraction and transport, pipeline and pad 
construction, but not drilling from existing production pads) shall be 
suspended (see also Best Management Practice K-5(d)), unless 
approved by the authorized officer in consultation with the 
appropriate federal, State, and North Slope Borough regulatory and 
resource agencies. The intent of this requirement is to restrict 
activities that will disturb molting geese during the period when geese 
are present. 

b. Water extraction from any lakes used by molting geese shall not alter 
hydrological conditions that could adversely affect identified goose-
feeding habitat along lakeshore margins. Considerations will be given 
to seasonal use by operators (generally in winter) and geese (generally 
in summer), as well as recharge to lakes from the spring snowmelt. 

c. Oil and gas activities will avoid altering (i.e., damage or disturbance of 
soils, vegetation, or surface hydrology) critical goose-feeding habitat 
types along lakeshore margins (grass/sedge/moss) and salt marsh 
habitats. 

d. Permanent oil and gas facilities (including gravel roads, pads, and 
airstrips, but excluding pipelines) and material sites will be sited 
outside the identified buffers and restricted surface occupancy areas. 
Additional limits on development footprint apply 

e. Between June 15 and August, 20 within the Goose Molting Area, oil 
and gas facilities shall incorporate features (e.g., temporary fences, 
siting/orientation) that screen/shield human activity from view of any 
Goose Molting Area lake, as identified by the authorized officer in 
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consultation with appropriate federal, State, and North Slope Borough 
regulatory and resource agencies.  

f. Strategies to minimize ground traffic shall be implemented from June 
15 through August 20. These strategies may include limiting trips, use 
of convoys, different vehicle types, etc. to the extent practicable. The 
permittee shall submit with the development proposal a vehicle use 
plan that considers these and any other mitigation. The vehicle use 
plan shall also include a vehicle-use monitoring plan. Adjustments 
will be required by the authorized officer if resulting disturbance is 
determined to be unacceptable. 

g. Within the Goose Molting Area aircraft use (including fixed wing and 
helicopter) shall be restricted from June 15 through August 20 unless 
doing so endangers human life or violates safe flying practices. 
Restrictions may include: (1) limiting flights to two round-trips/week, 
and (2) limiting flights to corridors established by the BLM after 
discussions with appropriate federal, State, and North Slope Borough 
regulatory and resource agencies. The permittee shall submit with the 
development proposal an aircraft use plan that considers these and 
other mitigation. The aircraft use plan shall also include an aircraft 
monitoring plan. Adjustments, including perhaps suspension of all 
aircraft use, will be required by the authorized officer if resulting 
disturbance is determined to be unacceptable. Note: This site-specific 
best management practice is not intended to restrict flights necessary 
to survey wildlife to gain information necessary to meet the stated 
objective of the stipulations and best management practices. However, 
flights necessary to gain this information will be restricted to the 
minimum necessary to collect such data. 

h. Any permit for development issued under this IAP/EIS will include a 
requirement for the permittee to conduct monitoring studies necessary 
to adequately determine consequences of development and any need 
for change to mitigations. Monitoring studies will be site- and 
development-specific within a set of over-arching guidelines 
developed by the BLM after conferring with appropriate federal, 
State, North Slope Borough agencies. The study(ies) will include the 
construction period and will continue for a minimum of 3 years after 
construction has been completed and production has begun. The 
monitoring studies will be a continuation of evaluating the 
effectiveness of Best Management Practice K-4a’s requirements in 
meeting the objective of K-4a and determine if any changes to the best 
management practice or any project specific mitigation(s) are 
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necessary. If changes are determined to be necessary, the BLM, with 
the permittee and/or their representative, will conduct an assessment 
of the feasibility of altering development operation (e.g., reduced 
human activity, visibility barriers, noise abatement). Any changes 
determined necessary will be implemented prior to authorization of 
any new construction. 

 
K-4b Best Management Practice – Brant Survey Area
Objective: Minimize the loss or alteration of habitat for, or disturbance of, 
nesting and brood rearing brant in the Brant Survey Area.  None of the area 
is available for oil and gas leasing or exploratory drilling. 
Requirement/Standard: 

a. Aerial surveys for brant nesting colonies and brood-rearing areas shall 
be conducted for a minimum of 2 years before authorization of 
construction of permanent facilities. At a minimum, the survey area 
shall include the proposed development site(s) (i.e., the footprint) and 
the surrounding ½-mile area. These surveys shall be conducted 
following accepted BLM protocol. 

b. Development may be prohibited or activities curtailed within ½-mile 
of all identified brant nesting colonies and brood-rearing areas 
identified during the 2-year survey 

 
K-5 Best Management Practice –Teshekpuk Lake Caribou Habitat Area  
Note: None of the area is available for oil and gas leasing or exploratory 
drilling. Therefore, K-5 will apply as a best management practice. Portions 
of K-5 that apply to permanent infrastructure are only relevant to the portion 
of the Teshekpuk Lake Caribou Habitat Area available to application for 
such infrastructure, i.e., to those areas outside of the approximately 1.1 
million acres near the lake where no new non-subsistence permanent 
infrastructure will be permitted.
Objective: Minimize disturbance and hindrance of caribou, or alteration of 
caribou movements through portions the Teshekpuk Lake Caribou Habitat 
Area that are essential for all season use, including calving and rearing, 
insect-relief, and migration. 
Requirement/Standard: In the Teshekpuk Lake Caribou Habitat Area the 
following standards will be applied to permitted activities: 

a. Before authorization of construction of permanent facilities (limited as 
they may be by surface occupancy restrictions established in this 
decision), the permittee shall design and implement and report a study 
of caribou movement unless an acceptable study(s) specific to the 
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Teshekpuk Caribou Herd has been completed within the last 10 years. 
The study shall include a minimum of four years of current data on 
the Teshekpuk Caribou Herd movements and the study design shall be 
approved by the authorized officer in consultation with the 
appropriate federal, State, and North Slope Borough wildlife and 
resource agencies. The study should provide information necessary to 
determine facility (including pipeline) design and location. Permittee 
may submit individual study proposals or they may combine with 
other permittees in the area to do a single, joint study for the entire 
Teshekpuk Lake Caribou Habitat Area. Study data may be gathered 
concurrently with other activities as approved by the authorized 
officer and in consultation with the appropriate federal, State, and 
North Slope Borough wildlife and resource agencies. A final report of 
the study results will be prepared and submitted. Prior to the 
permitting of a pipeline in the Teshekpuk Lake Caribou Habitat Area, 
a workshop will be convened to identify the best corridor for pipeline 
construction in efforts to minimize impacts to wildlife (specifically 
the Teshekpuk Caribou Herd) and subsistence resources. The 
workshop participants will include but will not be limited to federal, 
State, and North Slope Borough representatives. All of these 
modifications will increase protection for caribou and other wildlife 
that utilize the Teshekpuk Lake Caribou Habitat Area during all 
seasons. 

b. Within the Teshekpuk Lake Caribou Habitat Area, permittee shall 
orient linear corridors when laying out oil and gas field developments 
to address migration and corralling effects and to avoid loops of road 
and/or pipeline that connect facilities. 

c. Ramps over pipelines, buried pipelines, or pipelines buried under the 
road may be required by the authorized officer, after consultation with 
appropriate federal, State, and North Slope Borough regulatory and 
resource agencies, in the Teshekpuk Lake Caribou Habitat Area where 
pipelines potentially impede caribou movement. 

d. Major construction activities using heavy equipment (e.g., sand/gravel 
extraction and transport, pipeline and pad construction, but not 
drilling from existing production pads) shall be suspended within 
Teshekpuk Lake Caribou Habitat Area from May 20 through August 
20, unless approved by the authorized officer in consultation with the 
appropriate federal, State, and North Slope Borough regulatory and 
resource agencies. The intent of this requirement is to restrict 
activities that will disturb caribou during calving and insect-relief 
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periods. If caribou arrive on the calving grounds prior to May 20, 
major construction activities will be suspended. The permittee shall 
submit with the development proposal a “stop work” plan that 
considers this and any other mitigation related to caribou early arrival. 
The intent of this latter requirement is to provide flexibility to adapt to 
changing climate conditions that may occur during the life of fields in 
the region. 

e. The following ground and air traffic restrictions shall apply in the 
areas and time periods indicated. Ground traffic restrictions apply to 
permanent oil and gas-related roads: 
1. Within the Teshekpuk Lake Caribou Habitat Area, from May 20 

through August 20, traffic speed shall not exceed 15 miles per hour 
when caribou are within ½ mile of the road. Additional strategies 
may include limiting trips, using convoys, using different vehicle 
types, etc., to the extent practicable. The permittee shall submit 
with the development proposal a vehicle use plan that considers 
these and any other mitigation. The vehicle use plan shall also 
include a vehicle-use monitoring plan. Adjustments will be 
required by the authorized officer if resulting disturbance is 
determined to be unacceptable. 

2. The permittee or a contractor shall observe caribou movement 
from May 20 through August 20, or earlier if caribou are present 
prior to May 20. Based on these observations, traffic will be 
stopped: 
a. temporarily to allow a crossing by 10 or more caribou. Sections 

of road will be evacuated whenever an attempted crossing by a 
large number of caribou appears to be imminent. The permittee 
shall submit with the development proposal a vehicle use plan 
that considers these and any other mitigation.  

b. by direction of the authorized officer throughout a defined area 
for up to four weeks to prevent displacement of calving caribou. 

The vehicle use plan shall also include a vehicle-use monitoring 
plan. Adjustments will be required by the authorized officer if 
resulting disturbance is determined to be unacceptable. 

3. Major equipment, materials, and supplies to be used at oil and gas 
work sites in the Teshekpuk Lake Caribou Habitat Area shall be 
stockpiled prior to or after the period of May 20 through August 20 
to minimize road traffic during that period. 

4. Within the Teshekpuk Lake Caribou Habitat Area aircraft use 
(including fixed wing and helicopter) shall be restricted from May 
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20 through August 20 unless doing so endangers human life or 
violates safe flying practices. Authorized users of the NPR-A may 
be restricted from using aircraft larger than a Twin Otter, and 
limited to an average of one fixed-wing aircraft takeoff and landing 
per day per airstrip, except for emergency purposes. Restrictions 
may include prohibiting the use of aircraft larger than a Twin Otter 
by authorized users of the NPR-A, including oil and gas permittee, 
from May 20 through August 20 within the Teshekpuk Lake 
Caribou Habitat Area, except for emergency purposes. The 
permittee shall submit with the development proposal an aircraft 
use plan that considers these and other mitigation. The aircraft use 
plan shall also include an aircraft monitoring plan. Adjustments, 
including perhaps suspension of all aircraft use, will be required by 
the authorized officer if resulting disturbance is determined to be 
unacceptable. This best management practice is not intended to 
restrict flights necessary to survey wildlife to gain information 
necessary to meet the stated objective of the stipulations and best 
management practices. However, flights necessary to gain this 
information will be restricted to the minimum necessary to collect 
such data. 

5. Aircraft shall maintain a minimum height of 1,000 feet above 
ground level (except for takeoffs and landings) over caribou winter 
ranges from December 1 through May 1, and 2,000 feet above 
ground level over the Teshekpuk Lake Caribou Habitat Area from 
May 20 through August 20, unless doing so endangers human life 
or violates safe flying practices. Caribou wintering ranges will be 
defined annually by the authorized officer in consultation with the 
Alaska Department of Fish and Game. This best management 
practice is not intended to restrict flights necessary to survey 
wildlife to gain information necessary to meet the stated objective 
of the stipulations and best management practices. However, 
flights necessary to gain this information will be restricted to the 
minimum necessary to collect such data. 

K-6 Lease Stipulation/Best Management Practice – Coastal Area
Note: This measure would be applied to relevant new leases. On lands 
unavailable for leasing in the respective alternatives, K-6 would be a best 
management practice. 
Objective: Protect coastal waters and their value as fish and wildlife habitat 
(including, but not limited to, that for waterfowl, shorebirds, and marine 



 

February 2013 Appendix A: Lease Stipulations and Best Management Practices 85 
NPR-A IAP Record of Decision 

mammals), minimize hindrance or alteration of caribou movement within 
caribou coastal insect-relief areas; protect the summer and winter shoreline 
habitat for polar bears, and the summer shoreline habitat for walrus and 
seals; prevent loss of important bird habitat and alteration or disturbance of 
shoreline marshes; and prevent impacts to subsistence resources and 
activities. 
Requirement/Standard:  

a. Exploratory well drill pads, production well drill pads, or a central 
processing facility for oil or gas would not be allowed in coastal 
waters or on islands between the northern boundary of the Reserve 
and the mainland, or in inland areas within one mile of the coast. 
(Note: This would include the entirety of the Kasegaluk Lagoon and 
Peard Bay Special Areas.) Other facilities necessary for oil and gas 
production within NPR-A that necessarily must be within this area 
(e.g., barge landing, seawater treatment plant, or spill response staging 
and storage areas) would not be precluded. Nor would this stipulation 
preclude infrastructure associated with offshore oil and gas 
exploration and production or construction, renovation, or 
replacement of facilities on existing gravel sites. Lessees/permittees 
shall consider the practicality of locating facilities that necessarily 
must be within this area at previously occupied sites such as various 
Husky/USGS drill sites and Distant Early Warning-Line sites. All 
lessees/permittees involved in activities in the immediate area must 
coordinate use of these new or existing sites with all other prospective 
users. Before conducting open water activities, the lessee shall consult 
with the Alaska Eskimo Whaling Commission, the North Slope 
Borough, and local whaling captains associations to minimize impacts 
to the fall and spring subsistence whaling activities of the 
communities of the North Slope. In a case in which the BLM 
authorizes a permanent oil and gas facility within the Coastal Area, 
the lessee/permittee shall develop and implement a monitoring plan to 
assess the effects of the facility and its use on coastal habitat and use. 

b. Marine vessels used as part of a BLM-authorized activity shall 
maintain a 1-mile buffer from the shore when transiting past an 
aggregation of seals (primarily spotted seals) using a terrestrial 
haulout unless doing so would endanger human life or violate safe 
boating practices. Marine vessels shall not conduct ballast transfers or 
discharge any matter into the marine environment within 3 miles of 
the coast except when necessary for the safe operation of the vessel. 
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c. Marine vessels used as part of a BLM-authorized activity shall 
maintain a ½-mile buffer from shore when transiting past an 
aggregation of walrus using a terrestrial haulout. 

 
K-7 Lease Stipulation/Best Management Practice - Colville River Special 
Area 
Note: This measure would be applied to relevant new leases. On lands 
unavailable for leasing, K-7 would be a best management practice. 
Objective: Prevent or minimize loss of raptor foraging habitat (also see 
Lease Stipulation K-1). 
Requirement/Standard: If necessary to construct permanent facilities within 
the Colville River Special Area, all reasonable and practicable efforts shall 
be made to locate permanent facilities as far from raptor nests as feasible. 
Additionally, within 15 miles of raptor nest sites, significant alteration of 
high quality foraging habitat shall be prohibited unless the lessee can 
demonstrate on a site-specific basis that impacts would be minimal. Of 
particular concern are ponds, lakes, wetlands, and riparian habitats. Note: On 
a case-by-case basis, and in consultation with appropriate federal and State 
regulatory and resource agencies, essential pipeline and road crossings will 
be permitted through the Colville River Special Area where no other feasible 
or prudent options are available.  
 
K-8 Best Management Practice - Pik Dunes
Note: None of the area is available for oil and gas leasing or exploratory 
drilling. Therefore, K-8 will apply as a best management practice. 
Objective: Retain unique qualities of the Pik Dunes, including geologic and 
scenic uniqueness, insect-relief habitat for caribou, and habitat for several 
uncommon plant species. 
Requirement/Standard: Surface structures, except approximately 
perpendicular pipeline crossings and ice pads, are prohibited within the Pik 
Dunes. 
 
K-9 Best Management Practice – Teshekpuk Lake Caribou Movement 
Corridor  
Note: None of the area is available for oil and gas leasing or exploratory 
drilling. Therefore, K-9 will apply as a best management practice. All of the 
former movement corridor northwest of Teshekpuk Lake and all but the 
eastern-most part of the other corridor that lies north of the Kogru River are 
within an area prohibiting new non-subsistence infrastructure.  Therefore, 
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this best management practice only applies to the lands in the former 
corridor north of the Kogru River in Ts. 14-15 N., R. 2 W., U.M. 
Objective: Minimize disturbance and hindrance of caribou, or alteration of 
caribou movements (that are essential for all season use, including calving 
and rearing, insect-relief, and migration) in the area extending from the 
eastern shore of Teshekpuk Lake eastward to the Kogru River.  
Requirement/Standard: Within the Teshekpuk Lake Caribou Movement 
Corridor, no permanent oil and gas facilities, except for pipelines or other 
infrastructure associated with offshore oil and gas exploration and 
production, will be allowed. Prior to the permitting of permanent oil and gas 
infrastructure in the Caribou Movement Corridor, a workshop will be 
convened to identify the best corridor for pipeline construction in efforts to 
minimize impacts to wildlife and subsistence resources. The workshop 
participants will include but will not be limited to federal, State, and North 
Slope Borough representatives. 
 
K-10 Best Management Practice – Southern Caribou Calving Area 
Note: None of the area is available for oil and gas leasing or exploratory 
drilling. Therefore, K-10 will apply as a best management practice. All but 
the eastern-most part of the former Southern Caribou Calving Area lies 
within an area prohibiting new non-subsistence infrastructure.  Therefore, 
this best management practice only applies to the lands in the former area 
T. 14 N., Rs. 1-2 W., U.M.; T. 14 N., R. 1 E., U.M; and T. 15 N., R. 2 W., 
U.M. 
Objective: Minimize disturbance and hindrance of caribou, or alteration of 
caribou movements (that are essential for all season use, including calving 
and post calving, and insect-relief) in the area south/southeast of Teshekpuk 
Lake. 
Requirement/Standard: Within the Southern Caribou Calving Area, no 
permanent oil and gas facilities, except pipelines or other infrastructure 
associated with offshore oil and gas exploration and production, will be 
allowed. Prior to the permitting of permanent oil and gas infrastructure in the 
Southern Caribou Calving Area, a workshop will be convened to identify the 
best corridor for pipeline construction in efforts to minimize impacts to 
wildlife and subsistence resources. The workshop participants will include 
but will not be limited to federal, State, and North Slope Borough 
representatives.  
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K-11 Lease Stipulation/Best Management Practice – Western Arctic Herd 
Habitat Area
Note: This measure would be applied to relevant new leases. On lands 
unavailable for leasing, K-11 would be a best management practice. Portions 
of K-11 that apply to permanent infrastructure are only relevant to the 
northern portion of the Utukok River Uplands Special Area available to 
application for such infrastructure.
Objective: Minimize disturbance and hindrance of caribou, or alteration of 
caribou movements through the Utukok River Uplands Special Area that are 
essential for all season use, including calving and rearing, insect-relief, and 
migration. 
Requirement/Standard: In the Utukok River Uplands Special Area the 
following standards will be applied to permitted activities: 

a. Before authorization of construction of permanent facilities, the lessee 
shall design and implement and report a study of caribou movement 
unless an acceptable study(s) specific to the Western Arctic Herd has 
been completed within the last 10 years. The study shall include a 
minimum of four years of current data on the Western Arctic Herd’s 
movements and the study design shall be approved by the authorized 
officer in consultation with the appropriate federal, State, and North 
Slope Borough wildlife and resource agencies and the Western Arctic 
Caribou Herd Working Group. The study should provide information 
necessary to determine facility (including pipeline) design and 
location. Lessees may submit individual study proposals or they may 
combine with other lessees in the area to do a single, joint study for 
the entire Utukok River Uplands Special Area. Study data may be 
gathered concurrently with other activities as approved by the 
authorized officer and in consultation with the appropriate federal, 
State, and North Slope Borough wildlife and resource agencies. A 
final report of the study results will be prepared and submitted. Prior 
to the permitting of a pipeline in the Utukok River Uplands Special 
Area, a workshop will be convened to identify the best corridor for 
pipeline construction in efforts to minimize impacts to wildlife 
(specifically the Western Arctic Herd) and subsistence resources. The 
workshop participants will include but will not be limited to federal, 
State, and North Slope Borough representatives. All of these 
modifications will increase protection for caribou and other wildlife 
that utilize the Utukok River Uplands Special Area during all seasons. 

b. Within the Utukok River Uplands Special Area, lessees shall orient 
linear corridors when laying out oil and gas field developments to 
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address migration and corralling effects and to avoid loops of road 
and/or pipeline that connect facilities. 

c. Ramps over pipelines, buried pipelines, or pipelines buried under the 
road may be required by the authorized officer, after consultation with 
appropriate federal, State, and North Slope Borough regulatory and 
resource agencies, in the Utukok River Uplands Special Area where 
pipelines potentially impede caribou movement. 

d. Major construction activities using heavy equipment (e.g., sand/gravel 
extraction and transport, pipeline and pad construction, but not 
drilling from existing production pads) shall be suspended within 
Utukok River Uplands Special Area from May 20 through August 20, 
unless approved by the authorized officer in consultation with the 
appropriate federal, State, and North Slope Borough regulatory and 
resource agencies. The intent of this requirement is to restrict 
activities that will disturb caribou during calving and insect-relief 
periods. If caribou arrive on the calving grounds prior to May 20, 
major construction activities will be suspended. The lessee shall 
submit with the development proposal a “stop work” plan that 
considers this and any other mitigation related to caribou early arrival. 
The intent of this latter requirement is to provide flexibility to adapt to 
changing climate conditions that may occur during the life of fields in 
the region. 

e. The following ground and air traffic restrictions shall apply to 
permanent oil and gas-related roads in the areas and time periods 
indicated: 
1. Within the Utukok River Uplands Special Area, from May 20 

through August 20, traffic speed shall not exceed 15 miles per hour 
when caribou are within ½ mile of the road. Additional strategies 
may include limiting trips, using convoys, using different vehicle 
types, etc., to the extent practicable. The lessee shall submit with 
the development proposal a vehicle use plan that considers these 
and any other mitigation. The vehicle use plan shall also include a 
vehicle-use monitoring plan. Adjustments will be required by the 
authorized officer if resulting disturbance is determined to be 
unacceptable. 

2. The lessee or a contractor shall observe caribou movement from 
May 20 through August 20, or earlier if caribou are present prior to 
May 20. Based on these observations, traffic will be stopped: 
 a. Temporarily to allow a crossing by 10 or more caribou. 

Sections of road will be evacuated whenever an attempted 
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crossing by a large number of caribou appears to be imminent. 
The lessee shall submit with the development proposal a 
vehicle use plan that considers these and any other mitigation.  

b. By direction of the authorized officer throughout a defined area 
for up to four weeks to prevent displacement of calving caribou. 

The vehicle use plan shall also include a vehicle-use monitoring 
plan. Adjustments will be required by the authorized officer if 
resulting disturbance is determined to be unacceptable. 

3. Major equipment, materials, and supplies to be used at oil and gas 
work sites in the Utukok River Uplands Special Area shall be 
stockpiled prior to or after the period of May 20 through August 20 
to minimize road traffic during that period. 

4. Within the Utukok River Uplands Special Area aircraft use 
(including fixed wing and helicopter) shall be restricted from May 
20 through August 20 unless doing so endangers human life or 
violates safe flying practices. Authorized users of the NPR-A may 
be restricted from using aircraft larger than a Twin Otter, and 
limited to an average of one fixed-wing aircraft takeoff and landing 
per day per airstrip, except for emergency purposes. Restrictions 
may include prohibiting the use of aircraft larger than a Twin Otter 
by authorized users of the NPR-A, including oil and gas lessees, 
from May 20 through August 20 within the Utukok River Uplands 
Special Area, except for emergency purposes. The lessee shall 
submit with the development proposal an aircraft use plan that 
considers these and other mitigation. The aircraft use plan shall 
also include an aircraft monitoring plan. Adjustments, including 
perhaps suspension of all aircraft use, will be required by the 
authorized officer if resulting disturbance is determined to be 
unacceptable. This lease stipulation is not intended to restrict 
flights necessary to survey wildlife to gain information necessary 
to meet the stated objective of the stipulations and best 
management practices. However, flights necessary to gain this 
information will be restricted to the minimum necessary to collect 
such data. 

5. Aircraft shall maintain a minimum height of 1,000 feet above 
ground level (except for takeoffs and landings) over caribou winter 
ranges from December 1 through May 1, and 2,000 feet above 
ground level over the Utukok River Uplands Special Area from 
May 20 through August 20, unless doing so endangers human life 
or violates safe flying practices. Caribou wintering ranges will be 
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defined annually by the authorized officer in consultation with the 
Alaska Department of Fish and Game. This lease stipulation is not 
intended to restrict flights necessary to survey wildlife to gain 
information necessary to meet the stated objective of the 
stipulations and best management practices. However, flights 
necessary to gain this information will be restricted to the 
minimum necessary to collect such data.

 
Summer Vehicle Tundra Access 
 
L-1 Best Management Practice 
Objective: Protect stream banks and water quality; minimize compaction and 
displacement of soils; minimize the breakage, abrasion, compaction, or 
displacement of vegetation; protect cultural and paleontological resources; 
maintain populations of, and adequate habitat for birds, fish, and caribou and 
other terrestrial mammals; and minimize impacts to subsistence activities. 
Requirement/Standard:  On a case-by-case basis, BLM may permit low-
ground-pressure vehicles to travel off of gravel pads and roads during times 
other than those identified in Best Management Practice C-2a.  Permission 
for such use would only be granted after an applicant has: 

a. Submitted studies satisfactory to the authorized officer of the impacts 
on soils and vegetation of the specific low-ground-pressure vehicles to 
be used.  These studies should reflect use of such vehicles under 
conditions similar to those of the route proposed for use and should 
demonstrate that the proposed use would have no more than minimal 
impacts to soils and vegetation. 

b. Submitted surveys satisfactory to the authorized officer of subsistence 
uses of the area as well as of the soils, vegetation, hydrology, wildlife 
and fish (and their habitats), paleontological and archaeological 
resources, and other resources as required by the authorized officer. 

c. Designed and/or modified the use proposal to minimize impacts to the 
authorized officer’s satisfaction. Design steps to achieve the 
objectives and based upon the studies and surveys may include, but 
not be limited to, timing restrictions (generally it is considered 
inadvisable to conduct tundra travel prior to August 1 to protect 
ground-nesting birds), shifting of work to winter, rerouting, and not 
proceeding when certain wildlife are present or subsistence activities 
are occurring. At the discretion of the authorized officer, the plan for 
summer tundra vehicle access may be included as part of the spill 
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prevention and response contingency plan required by 40 CFR 112 
(Oil Pollution Act) and Best Management Practice A-4. 

 
General Wildlife and Habitat Protection 
 
M-1 Best Management Practice 
Objective: Minimize disturbance and hindrance of wildlife, or alteration of 
wildlife movements through the NPR-A. 
Requirement/Standard: Chasing wildlife with ground vehicles is prohibited. 
Particular attention will be given to avoid disturbing caribou. 
 
M-2 Best Management Practice 
Objective: Prevent the introduction, or spread, of non-native, invasive plant 
species in the NPR-A. 
Requirement/Standard: Certify that all equipment and vehicles (intended for 
use either off or on roads) are weed-free prior to transporting them into the 
NPR-A. Monitor annually along roads for non-native invasive species, and 
initiate effective weed control measures upon evidence of their introduction. 
Prior to operations in the NPR-A, submit a plan for the BLM’s approval, 
detailing the methods for cleaning equipment and vehicles, monitoring for 
weeds and weed control. 
 
M-3 Best Management Practice 
Objective: Minimize loss of populations of, and habitat for, plant species 
designated as Sensitive by the BLM in Alaska. 
Requirement/Standard: If a development is proposed in an area that provides 
potential habitat for a BLM Sensitive Plant Species, the development 
proponent would conduct surveys at appropriate times of the summer season 
and in appropriate habitats for the Sensitive Plant Species that might occur 
there. The results of these surveys will be submitted to the BLM with the 
application for development. 
 
M-4 Best Management Practice 
Objective: Minimize loss of individuals of, and habitat for, mammalian 
species designated as Sensitive by the BLM in Alaska. 
Requirement/Standard: If a development is proposed in an area that provides 
potential habitat for the Alaska tiny shrew, the development proponent 
would conduct surveys at appropriate times of the year and in appropriate 
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habitats in an effort to detect the presence of the shrew. The results of these 
surveys will be submitted to BLM with the application for development. 
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1. EXECUTIVE SUMMARY 

The purpose of this report is to present a preliminary Material Source Development Plan for 
construction of GMT1 well pad and access road.  The excavation limits for the Clover Material 
Source was investigated and recommended by Duane Miller Associates, LLC (DMA) as 
presented in The Clover Assessment Letter Report dated November 23, 2009 and submitted to 
ConocoPhillips (Appendix A). The excavation limits were based on a gravel demand of 
1,500,000 c.y. and is expected to supply material for additional NPRA development projects 
subsequent to GMT1.  

2. REQUIRED PROJ ECT GRAVEL QUANTITIES  
Gravel quantities associated with GMT-1 are detailed in Table 2.1.  Minimum Gravel thickness 
was assumed at 5 ft. with a 6.5 ft. average thickness.  The GMT1 Pad Access Road was 
assumed at 32 ft. wide and the Valve Access Road was assumed at 18 ft. wide.  The design 
volume requirement for the pit used for this report is 30% over neatline to account for 
interbedded clays and silts which are expected to be encountered throughout the material lifts 
based on the DMA report. 

Table 2.1: Gravel Requirements 

GMT1 Pad Facilities   
Access Road Length(miles) 7.8 
Access Road Fill Quantity(c.y.) 488,000 
Pad Fill Quantity(c.y.) 90,000 
Valve Pad Facilities   
Valve Access Road Length(miles) 0.03 
Fill Quantity(Pad & Access Road)(c.y.) 5,000 
Mine Facilities   
Mine Ramp(c.y.) 110,000 

Total Gravel Demand(neatline)(c.y.) 693,000 
Design Gravel Volume(30% over neatline)(c.y.) 901,000 

 

3. PIT LOCATION 
The pit location starts at the eastern border of the excavation limits and extends to the west.  
Analysis of the DMA report showed that this area contains the most uniform distribution of 
material with the least amount of interbedded clays and silts.  It should be noted that the 
geotechnical information in this area is based on sparsely distributed boreholes and a more 
refined geotechnical exploration of the area may affect the suitability and configuration of the pit 
location. 

This area also represents the lowest topography of the Clover Material Site Excavation Limits 
due to a drainage channel flowing north toward the Ublutuoch River.  It is expected that the 
gravel pit will be expanded in the future to supply material for additional NRPA developments.  It 
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is therefore desirable to begin mining operations at the lowest topography to facilitate drainage 
of future excavation.  

4. EXCAVATION PLAN 
Plate 2 of the DMA report shows that this area is overlain with a 20-30 ft. layer of overburden.  
Plate 4 shows that the majority of the area contains a layer of usable material 30-40 ft. thick.  
The mining plan will remove material in 4 lifts.  The initial two lifts will be 15 ft. each and will be 
stockpiled to the north and east of the pit on seasonal ice pads as overburden.  The 3rd and 4th 
lifts will be 20 ft. each and supply the required 693,000 c.y. for GMT1.  The initial lift will be 695 
ft. east to west and 1295 ft. north to south.  Lift 2 will be offset 30 ft. to the inside of lift 1.  Lifts 3 
and 4 will each be offset 40 ft. to the inside of the previous lift.  This stepped configuration will 
allow for a 2H:1V sideslope utilized in the rehabilitation plan.  These dimensions will provide 
approximately 936,000 c.y. of overburden in Lifts 1 and 2 and approximately 901,000 c.y. of 
material in Lifts 3 and 4.  It is assumed that approximately 208,000 c.y. of this material will be 
unusable for construction and will be included in the overburden stockpile.   This brings the total 
neatline volume of overburden to 1,144,000.  The dimensions of the overburden stockpile are 
based on a 20 ft. height and 2H:1V sideslopes.  The stockpile is sized to accommodate a 30% 
greater volume than 1,144,000 c.y. to account for material expansion due to excavation.  The 
relatively long haul distance from GMT1 facilities to the Gravel Pit (5-7miles) will result in lower 
traffic density into and out of the mine and allow for a single access ramp.    A 40 ft. wide access 
ramp will begin at the southeast corner and extend west and then north to the pit floor at a 
maximum 10% slope. 

5. REHABILITATION PLAN 
The material excavation from the GMT1 gravel pit will be completed in a single season, at the 
end of which the site will be rehabilitated.  A portion of the stockpiled overburden will be used to 
fill in the stepped walls of the pit to create a 2H:1V sideslope from the rim of the pit to the pit 
floor.  The remaining stockpiled overburden will be used to fill in the pit to an elevation of 
approximately 21 ft.    The southern slope of this filled portion will be sloped at 2H:1V to the pit 
floor.  The elevation of 21 ft. represents the lowest adjacent existing ground elevation and thus 
the assumed water level when the pit is flooded.  It is anticipated that this overburden fill will 
settle over time and create shallow water habitat within the flooded pit.  Timing for flooding the 
pit will be dependent on plans for further Clover Material Source development.  At this time it is 
anticipated the pit will be expanded toward the west to supply up to 1,500,000 c.y. of 
construction material (including GMT1) for NPRA development.  The pit would therefore not be 
flooded until this quantity has been extracted.  The 40 ft. access ramp will remain and likely be 
utilized for future excavation by continuing the east to west portion of the ramp to the future pit 
floor.   All sideslopes that will remain above water after flooding will be seeded as necessary, as 
well as disturbed areas outside the excavated area.  These areas will be seeded with 
Puccinellia borealis, a native grass that is short-lived and non-competitive to invasion by 
indigenous tundra plant species.  P. borealis seed is available in limited quantities, and the 
seeding plan may be revised if enough seed is not available. 
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Based on past experience, applying phosphorus fertilizer will greatly enhance establishment of 
the seeded grass and sprigs and encourage the invasion of the site by indigenous species. Soil 
samples will be collected and nutrient analysis conducted to finalize the most appropriate 
fertilizer application.  The seeded grass is expected to reach maturity by the third growing 
season following seeding and to begin declining after four to five growing seasons, allowing 
natural invaders to occupy the site.  
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Figure 1: GMT1 Facility Overview 
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Figure 2: Proposed Gravel Mine Plan 
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Figure 3: Proposed Gravel Mine Sections  
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Figure 4: Proposed Gravel Mine Rehabilitation Plan 
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Figure 5: Proposed Gravel Mine Rehabilitation Sections 
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ConocoPhillips Alaska Inc. 
700 G Street 
PO Box 100360 
Anchorage, Alaska 99510-0360 
 
 
 
Attention:  Jeff Osborne, P.E., Lynn DeGeorge 
 
 
     Subject:  Geotechnical Assessment 
  Clover Material Source    
  DMA Job No. 4015.058 
 

The objective of this study is to review existing data, collected during 
several years of exploration, and identify additional useable material present 
outside of the currently Clover Material Source boundaries to meet quantities 
needed by ConocoPhillips (CPAI).  This work has been performed in accordance 
with our proposal to CPAI dated April 27, 2009.  This report summarizes our 
review of existing subsurface information. 

Background and Existing Data 

The Clover Material Source is located on the distal western edge of the 
Colville Delta.  Deltaic deposits in the area are generally composed of gravelly 
sand and sandy gravel with little gravel over an inch in diameter.  Wind-blown 
sand and silt deposits, intermixed with and covered by ice-rich organic material, 
blanket the area.   

Near surface gravel was first noted in the Clover area when a conductor 
hole was drilled for the "Clover A" exploration well.  Three geotechnical test 
borings drilled in the Clover area in April 2001, led to further investigation in the 
area in 2002.   
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The 2002 test borings showed organic and silt overburden to depths of 6 feet 
to 20 feet over a dune sand layer over gravelly sand at depths of 30.3 to 68.5 feet.  
A thin layer (generally less than 5 feet thick) of non-plastic silt and silty sand was 
regularly encountered at depths of 35 to 40 feet and occasional lenses of plastic 
silt and clay were also encountered.  Gravelly sand and sandy gravel are present 
both above and below this silty zone.   

As part of a continued investigation, in 2004 exploratory test borings were 
drilled to the north of the initially established material source, between the 
seasonal ice-road alignment and the Ublutuoch River.  Based on the 2004 borings 
and subsequent information gathered in 2005, the Clover gravel deposit was 
traced to the north and east for at least a mile.  The 2006 program was designed 
to prove out the quality of material available within the northern portion of the 
resource area and to delineate a proposed material source.  

DMA completed a total of 80 test borings in the Clover vicinity between 
2001 and 2006 as part of material source exploration programs.  The approximate 
locations of the test borings completed near the Clover Materials Source are 
shown on Plate 1. 

Climate and Regional Geology 

The Clover Material source is located within the Arctic Coastal Plain and is 
characterized by gentle topography, ice-bonded permafrost soils, oriented lakes 
and a complex distribution of active and inactive meandering stream channels 
with an uneven cover of fine, wind-blown sand and silty sand.  A live organic 
mat and an associated layer of ice-rich organic silt, silt and sandy silt blanket the 
area.  

The Clover Material Source lies within the Arctic Climatic Zone and is 
subject to an arctic maritime climate.  Daily temperatures recorded at the village 
of Nuiqsut range from -56 to 78°F.  Annual precipitation averages about 5 inches, 
with 20 inches of annual snowfall.   

Throughout the Pleistocene, sea level relative to the coastal plain fluctuated 
in response to glacial and interglacial climatic cycles.  At the peak of each glacial 
advance, most available water was incorporated into the ice mass and sea levels 
were considerably lower than they are today.   
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During interglacial periods, the rivers transported massive amounts of 
fluvial and glaciofluvial material from the mountains of the Brooks Range across 
the coastal plain to the Arctic Ocean.  At the same time, the coastal plain, 
including portions of the Colville Delta, was inundated by ocean water due to 
rising sea levels.  These periodic marine transgressions are evidenced by deposits 
of marine silt and clay interbedded with near-shore organic silt, clean alluvial 
sand, dune sand, and glaciofluvial deposits of silt, sand, and gravel.   

The cold climatic conditions that have prevailed on the Arctic Slope have 
further complicated the sedimentary history.  Almost all material beneath the 
surficial active layer is frozen, and segregated and massive ice formations are 
common. 

Discussion and Conclusions 

The current 20-acre Clover Material Source was situated to avoid the thick 
clay deposits to the east and is aligned along the trend of the underlying gravel-
bearing deposit.  Initial estimates of usable material included fine-grained, clean 
sand.  This material, though useable for some purposes, is not suitable for CPAI’s 
planned developments.  The underlying sandy gravel and gravelly sand is 
identified as useable material.  The current 20-acre site does not, based on current 
estimates, contain a sufficient amount of useable material.  CPAI will need 
approximately 1.5 million cubic yards of useable material to complete projects 
associated with the Greater Mooses Tooth Unit.   

In order to ensure the permitted material source can provide the necessary 
quantities of material, the site boundaries must be expanded.  The recommended 
material source boundary, as illustrated on Plate 1, encompasses approximately 
120 acres.  The enlarged site is situated to minimize the amount of overburden to 
be removed and is aligned with the trend of the underlying gravel-bearing unit.  
The variation of overburden thicknesses across the site is illustrated on Plate 2 
and the elevation of the top of the useable material is shown on Plate 3.  To 
minimize incorporation of underlying clay units, the newly recommended 
boundary does not extend much farther to the west than the existing boundary. 

The known thicknesses of useable materials, based on presently available 
data, is illustrated on Plate 4.  Some test borings were terminated within clay or 
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silt units but others did not penetrate to the bottom of the gravel-bearing unit.  
Because the bottom of the gravel-bearing unit was not fully defined, the 
thickness of known material, as shown in Plate 4, is thought to be conservative.  
A cross section showing the general stratigraphy across the site is presented on 
Plate 5.  

Most of the test borings within the recommended material source area 
extend to depths of approximately 60 feet.  Approximately 30 feet of useable 
material, beneath an average of 30 feet of overburden, can be identified in many 
locations across the site.  However, there is a level of uncertainty of material 
availability and quality in some locations, and as yet unidentified clay layers 
could be present locally, within the gravel-bearing unit.  The useable material 
known to exist within the original 20-acre site can be utilized with some 
confidence, but additional exploration is recommended before active mining is 
initiated in the expanded portions of the recommended material source area. 

If one 20-foot lift within the gravel-bearing unit is removed across the entire 
site with an assumed 70 to 85% of useable material, approximately 2.6 to 3.2 
million cubic yards of suitable material is anticipated to be present.  This volume 
does not take into account material that may be unavailable due to slopes and 
ramps, commonly 30%.   

An additional 10 to 20-foot lift of useable material may be present within 
the recommended material source boundary, but until further exploration is 
completed the total amount of useable material cannot be confirmed.  The 
quantities quoted herein are estimates based on the currently available 
subsurface data, which is concentrated in the vicinity of the 20-acre Clover 
Material Source boundary.    
 

 
Very truly yours,  
Duane Miller Associates LLC 
 

 
 
Susan Wilson 
Project Geologist 
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Attachments: Plate 1 Test Boring Location Map 
  Plate 2   Overburden Thickness 
  Plate 3   Top of Useable Material 
  Plate 4   Useable Material Thickness 
  Plate 5   Cross Section 
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REHABILITATION PLAN ADDENDUM (ABR, INC. 2009) 

The material excavation from the GMT1 gravel pit will be completed in a single season, after 

which rehabilitation of the site will begin.  The overall goal of the rehabilitation plan is to create 

a deep lake with an adjoining area of shallow wetland habitat.  Some of the stockpiled 

overburden will be used to fill in the stepped walls of the pit to create a 3H:1V sideslope from 

the rim of the pit to the pit floor. The remaining overburden will be used to fill in a portion of the 

pit to approximately 5 ft above the elevation of the adjacent tundra..  The southern edge of the 

filled area will be sloped at 2H:1V to the pit floor.  The overburden fill is expected to settle over 

time to create the shallow (approximately 3 ft) wetland area.  The 40 ft. access ramp will remain 

and likely be utilized for future excavation by continuing the east to west portion of the ramp to 

the future pit floor. 

 

The schedule for flooding the pit will depend on plans for further Clover Material Source 

development.  At this time it is anticipated the pit will be expanded toward the west to supply up 

to 1,500,000 c.y. of construction material (including GMT1) for NPRA development.  The pit 

would therefore not be flooded until this quantity has been extracted.  Water for flooding will 

come from precipitation and from several small drainages that flow into the pit.   

To the extent feasible, the salvaged organic overburden will be spread on the upper portions of 

the pit slopes, above the expected final water line.  This will provide a source of live plant 

materials, including seeds, roots and rhizomes, as well as organic-rich soil.  A balanced fertilizer 

(20-20-10 or similar) will also be applied, to ensure an adequate supply of nutrients for plant 

growth.  If necessary (e.g., if the supply of organic overburden is limited), some portions of the 

slopes may be seeded with native-grass cultivars.  A balanced fertilizer will also be applied to 

any seeded areas. 

 

Plant cultivation treatments will be applied in the shallow wetland area once flooding of the pit is 

nearly complete.  The selection of treatments will depend on final site conditions, but may 

include seeding indigenous grasses and sedges and/or transplanting live plant materials such as 

willow cuttings, tundra plugs or sprigs of the aquatic grass Arctophila fulva.  All treatments will 

include applying fertilizer to provide nutrients for plant establishment and growth. 
 

 



Clover Mine A Rehab Plan ABR, Inc.1

ECOLOGICAL RESTORATION OF THE CLOVER A MINE SITE,
ALPINE SATELLITE DEVELOPMENT PROJECT, ALASKA

REHABILITATION PLAN

Prepared for ConocoPhillips Alaska, Inc.

by ABR Inc.—Environmental Research & Services and
P|N|D Incorporated, Consulting Engineers

July 2004

OVERVIEW
The proposed Clover A Mine Site is located in the National Petroleum Reserve Alaska

(NPRA), approximately 13.8 km east of the Alpine Oilfield and 13 km south of Harrison Bay

(Figure 1). The vegetation consists primarily of Moist Sedge-Shrub Meadow and Moist

Tussock Tundra. Small inclusions of Patterned Wet Meadow also occur within the Moist

Tussock Tundra (Figure 2) Restoration plans for this mine site call for the creation of high-

value waterbird habitat, which is uncommon in this area.

The mine site is still in the planning stages as part of the Alpine Satellite Development

Project (ASDP). Some preliminary characterization of the material source has been done, but

no development has yet occurred in the area.

REHABILITATION PLAN

BACKGROUND

Gravel resources in the area near the planned ASDP are relatively scarce due to the

presence of extensive eolian sand dunes and fine-grained, alluvial-marine deposits.  Near

surface gravel was first noted in the Clover area when a conductor hole was drilled for the

“Clover A” exploration well.  After extensive subsurface exploration in April 2001, three

boreholes (to depths of 30–40 ft) in the Clover area indicated the site had potential as a

gravel source. In April 2002, 12 additional boreholes were drilled to better characterize the
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depth, particle size distribution, moisture content, and salinity of the deposit (Miller and

Phillips 2002).  The boreholes found an organic-rich, silty sand, layer 6–20 ft in depth

overlying a dune sand layer from 10 to 20 ft, and a gravely sand layer varying in depth from

10 to 35 ft.    Massive ice was common in the upper 10 ft and ice content in the lower

gravelly sand generally ranged from 10 to 20%.  The boreholes confirmed the presence of

suitable sand and gravel materials within the proposed mine site limits. The gravel

encountered was fine grained with a maximum dimension of less than three quarters of an

inch (<0.75”).   Additional geotechnical exploration performed to the north and east of the

proposed site in the winter of 2004 indicated that the deposits of suitable sand and gravel

material are localized and the proposed site appears to offer greatest concentration of these

deposits in the local vicinity.

The salinity of the overlying silts and sands generally was low (<2 ppt, 3,000 µS/cm),

although the salinity of the underlying gravelly sand was substantially higher (mostly 2–5

ppt; 3,000–7,000 µS/cm).  The average salt content is 3 ppt.

The gravelly sand and dune sand, with relatively low moisture (ice) contents of 10–20%,

are considered to be suitable materials for the construction of roads and pads.

ConocoPhillips Alaska, Inc. intends to utilize the suitable gravel fill material excavated from

the Clover A Mine Site to construct three oil production gravel pads and approximately 21

miles of access road as part of the ASDP. Unsuitable materials will be further identified and

delineated within the material source limits by additional geotechnical investigation at the

site and by soils testing incorporated into the mining process.

Materials unsuitable for road or pad construction will remain within the proposed

material source boundaries and will be used in rehabilitating the mine site once mining is

complete. Construction activities are currently scheduled for two winter construction seasons,

not necessarily concurrent (Appendix Figures 1 and 2). An exposed working face will remain

open after the first year’s mining efforts.  The site will be accessed using seasonal ice roads.

Mining activities will include blasting the frozen material in-situ, stockpiling unsuitable

material along the margins of the mine pit, and loading suitable source material into

equipment to be used in pad and road construction for the ASDP. To support rehabilitation of
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the mine site at closure, the organic overburden (generally the top twelve inches of tundra)

will be stockpiled separately from the bulk of the overburden, which consists primarily of

silty sand and ice-rich soils (combined volume estimated at approximately 1.8 million yds3).

Overburden waste from year-one mining activities would be stockpiled within the mine site

limits immediately adjacent to the excavation. (Appendix Drawing 1). This material would

then be shifted into the excavated area once that year’s mining activities cease.  Although the

tundra supporting the overburden stockpile would be disturbed by the placement and removal

of the overburden waste, care will be taken to ensure that this disturbance is minimized and

does not extend beyond the proposed year-two excavation footprint.  Overburden waste from

year-two mining activities would be stockpiled in the year-one excavation area  (Appendix

Drawing 2).  After the overburden is stockpiled (during each year of excavation), it will be

contoured to the final rehabilitation configuration to the extent possible. The excavation area

perimeter will be shaped to produce an irregular, scalloped cut slope of varying steepness.

The total quantity of soil enclosed within the mine site limits, to a depth of sixty feet and

with a maximum 1½:1 cut slope, is estimated at 5.6 million cubic yards, this quantity would

be the maximum possible excavation.  Mining plan features such as excavation set-backs at

the perimeter of the site, isolated areas of unsuitable material within the mine site limits,

reduced side slopes, irregular side slopes, and berms left between excavation cells can be

expected and would reduce this total quantity.  1.8 million cubic yards of this volume is

expected to consist of the unsuitable overburden materials.  An unknown fraction of the

remaining material will consist of unsuitable materials such as silt or massive ice.

Excavation will proceed in a manner intended to minimize the surface impact of this mine

site.  Efforts will be made to excavate vertically, in order to maximize the volume of suitable

gravel taken from each square yard of disturbed area, and limit the lateral disturbance ahead

of the excavation as much as possible.  Lateral disturbance ahead of the excavation could

include stripping of overburden or equipment ramps. Currently, preliminary gravel

requirements for the ASDP are projected at 1.1 million cubic yards of excavated suitable fill

material.

Restoration of the site to pre-mining conditions will not be possible, however, this

rehabilitation plan proposes to create high-value waterbird habitats that are uncommon in the
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local area. Specifically, the plan proposes to create a mosaic of shallow-water habitat, aquatic

grass marsh, and vegetated islands within the shallow-water area for waterfowl nesting.

This rehabilitation plan assumes that the Clover A Mine Site will not be expanded

beyond the currently permitted boundaries and that the most appropriate use of the mine site

at closure is wildlife habitat. The plan presents approaches that may be used to rehabilitate

the site based on current, existing information, but should be considered preliminary due to

uncertainty about the final conditions that will exist at abandonment. A final survey of

topography and water levels at the mine site will be performed prior to implementation, to

ensure that the proposed rehabilitation plan is still feasible. If it becomes desirable to expand

this site or to use the site in an alternative manner, a revised rehabilitation plan will be

submitted to the regulatory agencies.  The monitoring methods, water-surface level and

revegetation goals and preliminary performance standards will be finalized through a

consultation process involving CPAI and agency representatives.

REHABILITATION FEATURES
The area of the flooded mine pit is expected to be approximately 60 acres (Appendix

Drawing 3). The maximum depth of the lake will be approximately 50 feet, with over 50

percent of the area greater than 30 feet in depth. Depending on the volume of material

available, littoral (water depth > 1.5 ft to < 6 ft) and shallow littoral (water depth

approximately 1.5 ft) habitats will be created over approximately 20% of the area of the pit,

using overburden stockpiled during excavation of the mine pit. In addition, islands will be

constructed within the shallow littoral zone. Shallow littoral areas provide the appropriate

growing environment for aquatic plants, which in turn improve habitat quality for waterbirds.

Littoral areas are also necessary in order to make construction of the islands feasible. If

additional segregated topsoil is available following the topdressing of the islands, this

material will be used as the final cover for portions of the shallow littoral zone.

Nesting islands for waterfowl (ducks and geese) will be constructed by placing

additional fill at selected locations in the shallow-water zone (Appendix Drawing 3).

Construction of the islands will follow the criteria outlined in Appendix 1 of the Alaska

North Slope Gravel Pit Performance Guidelines (McLean 1993). The islands will be

approximately 0.1 acre in size, to accommodate several nests. The number and locations of
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nesting islands will be determined by the final configuration of the site and the volume of fill

available, but they will be constructed at least 30 ft. from the edge of the former pit to

minimize the risk of nest predation by foxes. The shallow-water zones will be characterized

by shallow side slopes of about 10:1.   Islands will be constructed to be from 0.5 to 1.0

meters above the water surface at full water depth.  Some of the topsoil that is segregated

from the overburden will be used as a final topdressing on the islands to improve the soil

characteristics for supporting plant growth.

Those portions of the mine pit margins adjacent to the deeper water areas will have a

steeply sloped shoreline that is unchanged from the configuration present at the termination

of mining. The large volume of water that will eventually be impounded in the pit is expected

to alter the thermal regime of the permafrost beneath and adjacent to the waterbody. The

most conspicuous response to the thawing of the frozen materials surrounding the site is

expected to occur along the steep side slopes. Settlement of the thawed materials may result

in: 1) a natural flattening of the side slopes and 2) subsidence at the surface. The amount of

subsidence can be estimated and will be taken into consideration when constructing the

shallow water and island habitats. Differential settlement could introduce shoreline and water

depth irregularities that improve habitat diversity. Thus, the cumulative results of thawing are

not expected to adversely impact the use of this site for waterfowl habitat.

WATER LEVEL MAINTENANCE

Maintaining a stable water level within the excavated area, once mining activities cease,

will be critical to the success of this rehabilitation effort.  It is expected that the main source

of water recharge to this site will be through the capture of snow, through drifting, though

recharge from the Ublutuoch River during spring flooding or an existing ephemeral drainage

is possible.

REVEGETATION TREATMENTS

The overall goal of the revegetation effort at the Clover A Mine Site is to establish a

variety of productive, diverse, and self-sustaining plant communities that provide habitat

value for wildlife. After rehabilitation, the site will include several different habitats,
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including nesting islands, shallow littoral areas, and an upland area along the margin of the

pit. Each of these habitat types will require a different suite of revegetation techniques, as

described below. A more detailed revegetation plan, including preliminary performance

standards and monitoring methods, will be finalized in consultation with CPAI and pertinent

agencies once construction of the rehabilitation features is at least partly completed.  We

detail below examples of performance standards that have been used at other mine sites on

the North Slope and that may be applicable to the Clover site.

NESTING ISLANDS

Once water levels in the various zones have stabilized and reached final design depths,

indigenous grasses and sedges will be introduced to the islands by transplanting 1) tundra

plugs on the tops of the islands at a density of 0.5 plug/m2 and 2) sprigs of the aquatic grass

Arctophila fulva at a density of 1 stem/m2 just below the water line along the island margins.

In addition, cuttings of native willows (Salix spp.) will be planted at a density of 5 stems/m2,

primarily to provide cover for nesting birds. Fertilizer (20-20-20 N-P-K) will be applied at a

rate of 200–400 kg/ha, depending on the quality of the substrate.

SHALLOW LITTORAL AREAS

Initial revegetation treatments for shallow littoral areas will include applying fertilizer

and seed of native wetland sedges, to promote the development of a plant community

dominated by indigenous species. Fertilizer (20-20-20 N-P-K) will be applied at a rate of

200–400 kg/ha, depending on the quality of the substrate. Plant species may include Carex

aquatilis, Eriophorum spp., and Dupontia fisheri. These treatments will be applied following

the placement and final contouring of the overburden. If the volume of remaining topdressing

in sufficient for topdressing only portions of the shallow littoral zone, then revegetation

efforts will be focused in these areas. Additional treatments will be applied once the water

surface elevation in the pit approaches the final elevation and the soil moisture regime along

the shoreline of the pit is suitable for the establishment of wetland plant species. At that time,

tundra plugs (consisting mostly of sedges) and sprigs of the emergent aquatic grass

Arctophila fulva will be planted along the planned final shoreline of the shallow littoral areas.
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REHABILITATION MONITORING
A CPAI representative with knowledge of the intent of the rehabilitation plan will

monitor the construction of the rehabilitation features. This individual will participate in the

initial project planning stages to communicate the rehabilitation plan’s goals and objectives

to the project team and will monitor the rehabilitation efforts. In addition, a CPAI

representative will monitor the rehabilitated site for two years after the site has filled with

water. Monitoring will include inspecting the pit margin for erosion and instability.

Corrective action will be taken as necessary to meet the intent of the rehabilitation plan.

Revegetated areas will be monitored periodically over a 10-year period, to determine

whether productive, diverse, and self-sustaining plant communities are developing within the

rehabilitated mine site. Monitoring will be conducted by CPAI representatives with

knowledge of the goals and objectives of the revegetation effort.

PERFORMANCE STANDARDS

Performance standards will be developed in consultation with the Corps of Engineers

based on performance standards used at other mine sites and review of vegetation

performance at older mine sites. For example, the performance standards for a similar

rehabilitation plan for the mine site on the Colville Delta may be applicable.  For the Colville

mine site, the recommended performance standard for Arctophila transplants was 50

stems/m2 after 10 years, based on an initial planting of 1 stem/m2.  For shallow littoral areas

seeded with indigenous hydrophytic grasses and sedges, the recommend performance

standard was 10% cover after 10 years.  For transplanting willow cuttings, a performance

standard at the Alpine oilfield was 30% survival after 2 years, but good performance

indicates a standard of 50% survival after 2 years may be reasonable.  For transplanted tundra

plugs, the performance standard would be set to ensure that the plugs were planted at the

density specified.

REHABILITATION SCHEDULE
Current plans call for gravel extraction at the Clover A Mine Site to be completed by

May 2009. A final rehabilitation plan and schedule will be developed in consultation with

state, local, and federal agency representatives and submitted at that time.
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ConocoPhillips Alaska, Inc. 

GMT1 Aircraft Transportation Plan 

DRAFT 
Flights Required for Construction 

Construction  is  scheduled  to  occur  during  the  winters  of  Jan‐May  2016  and  2017.    Although  the 
proposed GMT1 Development Project would not  include an airstrip, construction activities will  include 
some  increase  in air traffic; predominately work crew transportation to CD1/ACF. Some materials and 
equipment may  also be  transported  to CD1/ACF by  air. Between 10  and 40  aircraft  flights would be 
required each month to support construction activities. Detailed flight estimates are shown on Table 1.  
Aircraft would maintain elevations of 1,000 ft. or more except during takeoff and touchdown (within 3.6 
miles of the airstrip). Flight paths would depend upon prevailing winds, but would generally align with 
the airstrip orientation.   

Flights Required for Drilling 

Drilling is scheduled to occur in 2017.  During drilling activities at GMT‐1 it is anticipated that there will 
be no need for routine additional fixed wing flights since drilling needs will be handled by flights that are 
already part of the ongoing operations at Alpine. 

Flights Required for Operations 

Once construction  is complete, and the facility  is transitioned to production, routine flights will not be 
necessary since the core Alpine personnel will handle the day‐to‐day operations and road access will be 
available from the main camp, CD1. 

Flights for Special Studies 

The GMT1 development will  require  some additional environmental  study and monitoring  flights,  the 
majority of which will be  in support of hydrological assessments associated with  the gravel roads and 
water use  in the area.   During the summer months an estimated 1‐5 Helicopter flights will occur daily, 
likely originating and terminating at the Alpine facility, utilizing multiple landings and takeoffs.  Values in 
table 1 reflect estimated landings and takeoffs that will occur in the NPR‐A.  All such flights will comply 
with the General Aircraft Requirements in the NPR‐A discussed below. 

Aircraft Support for Construction, Drilling, and Operation of a Roadless Facility 

If GMT1 was developed as a roadless facility it would have a different level of facility and personnel 
requirements dependent upon aircraft support.  Critical spares, materials inventory, and a resident 
workforce would need to be flown in year‐round with the exception of what could be brought via a 
winter iceroad.  An estimate of fixed wing flights required for this scenario is included in Table 1.   
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General Aircraft Requirements in the NPR‐A 

If GMT1 were developed as a roadless facility a runway would be constructed on site, and would bring 
increased air traffic  into the National Petroleum Reserve‐Alaska (NPR‐A).   CPAI has operated aircraft  in 
the NPRA for many years  in support of their environmental studies and surveys.   All aircraft and pilots 
are required to adhere to the following stipulations as identified in BLM’s Final EIS/IAP and reiterated in 
the annual permits obtained by CPAI: 

• Aircraft shall maintain an altitude of at least 1,500 feet above ground level when within 1/2 mile 
of cliffs  identified as raptor nesting sites from April 15 through August 15 and an altitude of at 
least 1,500  feet above ground  level when within 1/2 mile of known gyrfalcon next  sites  from 
March  15  to  August  15,  unless  doing  so  would  endanger  human  life  or  violate  safe  flying 
practices.  Permittees  shall  obtain  information  from  the  BLM  necessary  to  plan  flight  routes 
when routes may go near falcon nests. 

• Aircraft shall maintain an altitude of at least 1,000 feet above ground level (except for takeoffs 
and  landings)  over  caribou winter  ranges  from December  1  through May  1,  unless  doing  so 
would  endanger  human  life  or  violate  safe  flying  practices.  Caribou wintering  areas will  be 
defined  annually  by  the  authorized  officer.  The  BLM  will  consult  directly  with  the  Alaska 
Department of Fish and Game in annually defining caribou winter ranges. 

• Use  of  aircraft,  especially  rotary wing  aircraft,  near  known  subsistence  camps  and  cabins  or 
during  sensitive  subsistence  hunting  periods  (spring  goose  hunting  and  fall  caribou/moose 
hunting) should be kept to a minimum.    

o CPAI has developed robust helicopter protocols and communication with the village of 
Nuiqsut to minimize conflict with subsistence activities. 

• Aircraft  used  for  permitted  activities  shall maintain  an  altitude  of  at  least  2,000  feet  above 
ground  level  (except  for  takeoffs and  landings) over  the Teshekpuk Lake Caribou Habitat Area 
from May 20  through August 20, unless doing  so would endanger human  life or  violate  safe 
flying practices. Aircraft use  (including  fixed wing and helicopter) by oil and gas  lessees  in  the 
Goose Molting  Area  should  be minimized  from May  20  through  August  20,  unless  doing  so 
would endanger human life or violate safe flying practices. 

• Aircraft  used  for  permitted  activities  shall maintain  an  altitude  of  at  least  2,000  feet  above 
ground level (except for takeoffs and landings) over the Utukok River Uplands Special Area from 
May 20  through August 20, unless doing  so would endanger human  life or violate  safe  flying 
practices. 

• Hazing of wildlife by aircraft is prohibited. Pursuit of running wildlife is hazing. If wildlife begins 
to run as an aircraft approaches, the aircraft is too close and must break away.   

• Fixed wing  aircraft  used  as  part  of  a  BLM‐authorized  activity  along  the  coast  shall maintain 
minimum  altitude  of  2,000  feet when within  a  1/2‐mile  of walrus  haulouts  unless  doing  so 
would endanger human  life or violate safe  flying practices. Helicopters used as part of a BLM‐
authorized activity along the coast shall maintain minimum altitude of 3,000 feet and a 1‐mile 
buffer  from walrus haulouts, unless doing so would endanger human  life or violate safe  flying 
practices. 
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GMT1 Aircraft Transportation Plan  3  December 2013 

• Aircraft used as part of a BLM‐authorized activity along the coast and shore fast  ice zone shall 
maintain minimum altitude of 3,000 feet when within 1 mile from aggregations of seals, unless 
doing so would endanger human life or violate safe flying practices. 

• Include  information  for aircraft personnel concerning  subsistence activities and areas/seasons 
that are particularly sensitive to disturbance by low‐flying aircraft. Of special concern is aircraft 
use near  traditional subsistence cabins and campsites,  flights during spring goose hunting and 
fall caribou and moose hunting seasons, and flights near North Slope communities. 
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1.0   Introduction 

The purpose of this ambient air quality impact analysis is to compare model predicted air quality impacts 
from the ConocoPhillips Alaska, Inc. (CPAI) Greater Mooses Tooth (GMT) 1 wellsite development 
project (Project) to applicable National and Alaska Ambient Air Quality Standards (NAAQS/AAAQS) in 
the near-field and NAAQS/AAAQS and Air Quality Related Values (AQRVs) at locations within the Gates 
of the Arctic National Park and Preserve and the Alaska National Wildlife Refuge. 

This ambient air quality impact analysis covers various activities related to the construction, and routine 
operation of a wellsite, access road, pipelines and ancillary facilities to support the development of 
petroleum resources within the GMT Unit in the National Petroleum Reserve in Alaska (NPRA). CPAI 
proposes to develop initially 9 wells but, over time, in an extreme best case, could develop up to 33 wells 
on a single wellsite designated GMT1. 

The proposed GMT1 Project is located in the northeastern portion of the NPRA immediately west of the 
Colville River Delta. The GMT1 wellsite is approximately 14 miles west of the CPAI operated Alpine field 
on the North Slope of Alaska. GMT1 will be the first wellsite developed in the recently established 
Greater Mooses Tooth Unit. A map of the GMT1 Project area is provided in Figure 1-1. 

1.1 Project Description 

1.1.1 Existing Development 

Development in the Colville River Delta began with the Alpine CD1 and CD2 wellsites and associated 
facilities. Oil production from CD1 commenced in November 2000 and from CD2 in November 2001. In 
January 2003, the Bureau of Land Management (BLM) and cooperating agencies (U.S. Army Corps of 
Engineers [USACE], the USEPA, the U.S. Coast Guard [USCG] and the State of Alaska) initiated the 
Alpine Satellite Development Plan (ASDP) Environmental Impact Statement (EIS) for five proposed drill 
sites (CD3 through CD7) (BLM 2004). The Final EIS was issued in September 2004 and the BLM’s 
Record of Decision, which governs the two drill sites located on BLM lands (GMT1 and GMT2, formerly 
known as CD6 and CD7), was issued in November 2004. 

On August 23, 2004, CPAI requested prioritization of permits for CD3 and CD4 to meet the construction 
schedule for those two wellsites. Most permits were issued by December 2004 and construction of CD3 
and CD4 began in January 2005 and production began in 2006. Permitting for CD5 was completed in 
2012 and construction is on-going. 

1.1.2 Proposed Development 

CPAI proposes placement of 72.5 acres of fill material to construct the GMT1 wellsite, an access road, 
pipeline valve pads, pipelines, bridge abutments, communication equipment, communication lines and 
power lines for oil and gas production. The proposed GMT1 Project will consist of the following 
components: 

GMT1 wellsite facilities include: 

 11.8-acre gravel pad with space for 33 wells; 

 Emergency shutdown valve skid; 

 Test separator; 

 Electrical control module; 

 Pig launching/receiving facility; 
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 Chemical injection module (including tanks, containment, and truck loading facility); 

 Production heater;  

 Communication tower; and 

 Lighting as needed. 

Other Project components will include: 

 7.8-mile gravel road from CD5 to GMT1; 

 18.7-acre Clover Material Source; 

 Two rig capable bridges (350 feet and 40 feet);  

 8.4 miles of pipelines from GMT1 to CD5 on new Vertical Support Members (VSMs);  

 3.3-mile-long pipeline rack on new VSMs from CD4 to CD1;  

 Pipeline tie-ins at CD5 and CD1; and 

 8.4-mile power and fiber optic communication lines from CD5 supported by pipeline horizontal 
support members. 

A close up map of the GMT1 Project area and the GMT1 Project Wellsite are shown in Figure 1-2 and 
Figure 1-3, respectively. 

1.2 Overview of the Ambient Air Quality Impact Analysis 

This air quality impact analysis addresses the impacts on ambient air quality and AQRVs from air 
contaminant emissions that could result from the GMT1 Project construction and future operation. 
Cumulative impacts from the GMT1 Project and Reasonably Foreseeable Development (RFD) sources 
are also quantified. In this document, the potential ambient air quality impacts have been quantified and 
compared to applicable state and federal standards, and AQRV impacts (impacts on visibility [regional 
haze] and atmospheric deposition) have been quantified and compared to applicable thresholds as 
defined in the Federal Land Managers' (FLMs') Air Quality Related Values Workgroup (FLAG) guidance 
document (FLAG 2010), and other state and federal agency guidance. This ambient air quality impact 
analysis also describes the development of the GMT1 Project construction and routine operations 
emissions inventory and how that inventory has been translated into several dispersion modeling 
scenarios selected for their potential to produce the highest air quality impacts from among all possible 
scenarios. 
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Figure 1-1 Overview of the Greater Mooses Tooth 1 Project Area 

 

 

Thought not part of 
the GMT1 Project, 
CD5 has been 
included in the as 
reasonably 
foreseeable 
development in this 
ambient air quality 
impact analysis. 
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Figure 1-2 Map of the GMT1 Project Location and Associated Facilities 

 

Thought not part of the GMT1 
Project, CD5 has been included in 
the as reasonably foreseeable 
development in this ambient air 
quality impact analysis. 
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Figure 1-3 Plot Plan of the GMT1 Wellsite 
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2.0   Project Emission Inventory 

This chapter discusses the emissions of NOx, CO, VOC, SO2, PM10, PM2.5, GHGs and HAPs expected to 
result from construction, operation and routine maintenance of the wellsite, access road, pipelines and 
ancillary facilities related to the GMT1 Project. The emissions inventory for the full GMT1 Project is 
presented in Section 2.1. Section 2.2 discusses the refinements and assumptions made in order to 
translate these emissions into a worst-case modeled emissions inventory for the GMT1 Project. 

Through the course of conducting the ambient air quality impact analysis some errors to our original 
assumptions were discovered regarding GMT1 Project emissions inventory. So the following changes to 
operational assumptions were made: 

 The daily fuel consumption of the non-mobile drilling support equipment was based on a dual rig 
operation (the February – March 2011 CD3 project). Since the GMT1 Project is a single rig 
operation, the support equipment fuel consumption was halved to 950 gallons per day. Large 
engine tiers were also revised to Tier 2 and Tier 3 based on anticipated manufacture dates of 
the engines. 

 The sulfur content of the non-mobile drilling support equipment was reduced to reflect the use of 
ultra low-sulfur diesel (ULSD) fuel for all diesel equipment related to the Project. 

 It was originally assumed that the rig camp, which operates with the drill rig on the GMT1 
wellsite, would operate under its own power. It was subsequently determined that the camp 
would be electrified along with the drill rig and would not typically have emissions. 

 Emissions from the man-camps located in Nuiqsut erroneously assumed one engine per camp 
would typically be operating. Data supplied by ConocoPhillips in early September indicated that 
one camp would be electrified and the other camp would not. To correct this oversight, the 
emissions for one of the Nuiqsut man camps was set to zero. 

 It was originally assumed that the cement units which are included in the Ball Mill module 
associated with drilling activities would both operate 8,760 hours per year contrary to the way 
these units are currently permitted throughout the Alpine field and contrary to what is known 
about these units. The cement units that are part of the Ball Mill only operate for very limited 
periods of time while a new well is being drilled. Historical usage indicates these units operate 
less than 122 hours per well. Therefore, the hours of operation on these units was set to 
500 hours per year each consistent with the way they have been historically operated and 
permitted. 

In addition to these operational assumptions the following minor adjustments were made with negligible 
change to the emissions estimates: 

 Global warming potentials were adjusted to match those in Intergovernmental Panel on Climate 
Change (IPCC) Assessment Report 4. 

 The condensable portion of the particulate emissions inventory was segregated in order to 
speciate carbon emissions for the far-field modeling. 

 Added HAP estimates to the aircraft emissions and reduced the climb out altitude from 3,000 to 
1,000 feet. 

 Subdivided annual CO2e and HAP emissions into monthly estimates. 

 Fixed well venting emissions calculations to properly reference the constituent weight percent 
values as opposed to the mol percent values. 

Aside from these items which impacted the emissions estimates, some cosmetic changes were made to 
the spreadsheets to include missing footnotes and add additional subcategories to the summary sheets 
to enhance understanding of the source subgroups that were included in each major category (i.e., 
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GMT1 Construction, GMT1 Routine operations, GMT1 Future Construction, and GMT1 Well 
Intervention) and how they were translated into emissions for modeling translated into a modeled 
emissions inventory representing a limited number of worst-case scenarios. 

2.1 GMT1 Project Emissions Inventory Summary 

The following figures show the Emissions Inventory developed for the GMT1 Project. Figure 2-1 through 
Figure 2-15 show the total emissions during the entire construction period (October 2015 to December 
2018), as well as emissions related specifically the Infill Drilling Construction and emissions during a 
typical production year. Emissions from routine operations extend beyond December 2018. Figure 2-16 
details in which spreadsheet(s) emissions from each activity were calculated. 
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Figure 2-1 NOx Project Emissions Inventory During Construction 
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Figure 2-2 NOx Project Emissions Inventory During a Typical Production Year and During the Infill Drilling Period 
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Figure 2-3 CO Project Emissions Inventory During Construction 
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Figure 2-4 CO Project Emissions Inventory During a Typical Production Year and During the Infill Drilling Period 
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Figure 2-5 SO2 Project Emissions Inventory During Construction 
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Figure 2-6 SO2 Project Emissions Inventory During a Typical Production Year and During the Infill Drilling Period 
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Figure 2-7 PM10 Project Emissions Inventory During Construction 
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Figure 2-8 PM10 Project Emissions Inventory During a Typical Production Year and During the Infill Drilling Period 
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Figure 2-9 PM2.5 Project Emissions Inventory During Construction 
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Figure 2-10 PM2.5 Project Emissions Inventory During a Typical Production Year and During the Infill Drilling Period 
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Figure 2-11 VOC Project Emissions Inventory During Construction 
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Figure 2-12 VOC Project Emissions Inventory During a Typical Production Year and During the Infill Drilling Period 
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Figure 2-13 HAPs Project Emissions Inventory During Construction 
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Figure 2-14 HAPs Project Emissions Inventory During a Typical Production Year and During the Infill Drilling Period 
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Figure 2-15 CO2e Project Emissions Inventory During Construction 
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Figure 2-16 CO2e Project Emissions Inventory During a Typical Production Year and During the Infill Drilling Period 
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Figure 2-17 GMT1 Project Activities Information Regarding the Location of Emissions Calculations 
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2.1.1 GMT1 Construction Project Emissions Inventory 

Emissions related to construction activities are a result of: 

 fuel combustion in the nonroad and onroad equipment associated with the construction 
activities, 

 heaters and engine generators (including the drill rig camp generator), 

 fugitive road dust, 

 airport emissions, and 

 blasting emissions. 

Emissions of criteria pollutants (NOx, CO, VOC, SO2, PM10, PM2.5) as well as carbon dioxide (CO2) from 
nonroad construction equipment were calculated based on the emissions calculation procedures 
described in "Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-
Ignition", July 2010, EPA-420-R-10-018. According to the document referenced above, 98.4% of THC is 
non-methane hydrocarbon (NMHC). Therefore, emissions of methane (CH4) were calculated based on 
the total hydrocarbon (THC) emissions by applying a factor of (1-0.984) to the THC emissions. 
Emissions of nitrous oxide (N2O) were calculated based on emission factors presented in Table 13.1 of 
The Climate Registry’s General Reporting Protocol and a higher heating value (HHV) of 
138,000 Btu/gallon for diesel. Emissions of greenhouse gases (GHGs) expressed as carbon dioxide 
equivalents (CO2e) were calculated from emissions of CO2, CH4 and N2O by applying the 100-year 
global warming potentials (GWPs) from Intergovernmental Panel on Climate Change’s (IPCC’s) Fourth 
Assessment Report (AR4). Emissions of hazardous air pollutants (HAPs) from nonroad engines were 
calculated based on emission factors presented in AP-42 Table 3.3-2 and Table 3.4-3. 

Emissions of NOx, CO, VOC, SO2, PM10, PM2.5, CO2, CH4, N2O and HAPs from onroad equipment were 
estimated based on EPA’s MOVES2010b motor vehicle emissions estimation program. Year 2011 is 
used as the base year for the North Slope Borough. The latest county-specific MOVES2010b input data 
available from Alaska Department of Environmental Conservation (ADEC) was used. MOVES generates 
emission factors in the units of grams per mile (g/mi) which are then multiplied by the average speed of 
vehicles (in this case, 20 miles per hour) to obtain hourly emissions. Emissions of GHGs (CO2e) were 
calculated from emissions of CO2, CH4 and N2O by applying the 100-year GWPs from IPCC’s AR4. 

Emissions of NOx, CO, SO2, PM10 (filterable), and PM2.5 (filterable) from heaters (boilers) were calculated 
based on emission factors presented in AP-42 Table 1.3-1. Emissions of SO2 were estimated based on 
a fuel sulfur content of 15 ppmw. Emissions of VOC were based on emission factors presented in AP-42 
Table 1.3-3. Emissions of HAPs were based on emission factors presented in AP-42 Table 1.3-9 and 
1.3-10. Emissions of GHGs were calculated based on emission factors presented in The Climate 
Registry General Reporting Protocol Chapter 12, Table 12.1 (CO2) and 12.7 (CH4 and N2O). Emission 
factors were converted from the units of lb/1,000 gal to lb/MMBtu using a higher heating value of 
140,000 Btu/gal for diesel. The rated heat input and daily/weekly/annual activity levels for the boilers 
were provided by CPAI. 

Emissions of NOX, CO, SO2, TOC, PM10, and PM2.5 from engines were calculated based on emission 
factors presented in AP-42 Table 3.3-1. Emissions of SO2 were estimated based on a fuel sulfur content 
of 15 ppmw. Emissions of HAPs were based on emission factors presented in AP-42 Table 3.3-2. 
Emissions of GHGs were calculated based on emission factors presented in The Climate Registry 
General Reporting Protocol Chapter 12, Table 12.1 (CO2) and 12.9 (CH4 and N2O). Emission factors 
were converted from the units of lb/MMBtu to lb/hp-hr using a brake specific fuel consumption of 
7,000 Btu/hp-hr. The rated heat input and daily/weekly/annual activity levels for the engines were 
provided by CPAI. 
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Emissions related to air traffic were estimated based on data provided by the Federal Aviation 
Administration (FAA) Emissions and Dispersion Modeling System (EDMS). The EDMS emissions 
assume three (3) landing take-offs (LTOs) per week to/from each airport. Emissions also assume one (1) 
LTO/week for the months of October-April. It is assumed that one (1) heater is required for ground 
support equipment. Plane emissions include ground taxiing, take off, and flight up to 1,000 feet altitude. 
The emissions are presented for October 2015 through December 2018. Emissions of GHGs include 
CO2 only as appropriate emission factors for N2O and CH4 were not found. 

Emissions of NOx and CO associated with blasting were estimated based on emission factors presented 
in AP-42 Section 13.3. Emissions of PM10 and PM2.5 resulting from blasting were calculated based on 
emission factors presented in AP-42 Section 11.9. Emissions of CO2 resulting from blasting were 
calculated based on methods presented in Australian Greenhouse Office (AGO) Factors and Methods 
Workbook, December 2012, Section 2.3. Emissions of GHGs include CO2 only as appropriate emission 
factors for N2O and CH4 were not found. Weekly emissions were based on a blasting frequency of 5 
blasts per week and blasting is estimated to occur over a 12 week period. 

2.1.2 Developmental Drilling Project Emissions Inventory 

Developmental drilling emissions consist of emissions associated with the main Doyon 19 drill rig on 
highline power and several mobile and stationary units in a supporting role. The Doyon 19 emission units 
consist of three (3) heaters, two (2) boilers and three (3) engines as deployed in drilling operations for 
this project. Of these engines , 2 are cement pumps which rarely operate and the remaining engine is a 
primary power generation engine which operates in spinning reserve incase highline power becomes 
temporarily unavailable. The stationary support equipment consists of six (6) boilers and fifteen (15) 
engines. Mobile support equipment consists of eight (8) vacuum trucks, four (4) heavy duty diesel trucks 
and eight (8) light pickup trucks. 

Emissions of NOx, CO, SO2, PM10, and PM2.5 from boilers in main and support service were calculated 
based on emission factors presented in AP-42 Table 1.3-1. Emissions of SO2 were estimated based on 
a fuel sulfur content of 15 ppmw. Emissions of VOC were based on emission factors presented in AP-42 
Table 1.3-3. Emissions of HAPs were based on emission factors presented in AP-42 Table 1.3-9 and 
1.3-10. Emissions of GHGs were calculated based on emission factors presented in The Climate 
Registry General Reporting Protocol Chapter 12, Table 12.1 (CO2) and 12.7 (CH4 and N2O). 

Emissions of NOx, CO, VOC, and PM10 from engines were calculated based on emission factor data 
supplied by Caterpillar. Emissions of PM10 were assumed to be equal to PM2.5. Emissions of SO2 were 
estimated based on a fuel sulfur content of 15 ppmw. Emissions of HAPs were based on emission 
factors presented in AP-42 Table 3.3-2. Emissions of GHGs were calculated based on emission factors 
presented in The Climate Registry General Reporting Protocol Chapter 12, Table 12.1 (CO2) and 12.9 
(CH4 and N2O). 

Emissions of NOx, CO, VOC, SO2, PM10, PM2.5, CO2, CH4, N2O and HAPs from onroad equipment were 
estimated based on EPA’s MOVES2010b motor vehicle emissions estimation program. The latest 
county-specific MOVES2010b input data available from ADEC was used. The MOVES generated 
emission factors (g/mi) were multiplied by the average speed of vehicles (20 miles per hour) to obtain 
hourly emissions (lb/hr). The daily operating hours per unit for the heavy vehicles were calculated based 
on the assumption that the vehicle travels 26.2 miles (roundtrip from Alpine to the GMT1 wellsite) and 
spends one (1) hour at the wellsite daily. The pickup trucks spend only 0.25 hour at the well site. The 
hourly emissions were used to calculate the daily emissions (tons/day) and the monthly emissions 
(tons/month). 

Developmental drilling also includes emissions from well flowback. Well flowback emissions were based 
on a simulation conducted using the ProMax 3.2 software. Emission factors (lb/barrel) were developed 
for the separator vent and tank vent for the pre-production and the production phases of flowback using 
ProMax 3.2 simulation and these emission factors were multiplied by the hourly fluid volume pumped 
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(barrels/hour) to obtain hourly emissions. The fluid composition is such that only 40 percent of the fluid 
consists of hydrocarbons. Each well will experience one (1) flowback with each flowback taking up to 
three (3) days. A total of 1,000 barrels of fluid volume will be generated during each flowback. 

Emissions of GHGs (CO2e) were calculated from emissions of CO2, CH4 and N2O by applying the 
100-year GWPs from IPCC’s AR4. 

2.1.3 Well Interventions Project Emissions Inventory 

To be conservative, emissions from well interventions were estimated based on operation of the well frac 
unit for conservatism, since this unit results in higher emissions than other types of well intervention 
equipment such as a coil tubing unit. In addition to the boilers and engines associated with the well frac 
unit, there are several stationary and mobile support equipment units that contribute to this emissions 
inventory. The well frac unit consists of engines totaling 15,510 hp. 

Emissions of NOx, SO2, CO, VOC, PM10 and PM2.5 from the “small” engines in well intervention service 
were calculated based on emission factor data provided in AP-42 Table 3.3-1. Emissions from the “large” 
engines in well intervention service were calculated based on emission factor data provided in AP-42 
Table 3.4-1 and 3.4-1. Emissions of HAPs from “small” engines were based on emission factors 
presented in AP-42 Table 3.3-2 while those for “large” engines were based on AP-42 Table 3.4-3 and 
Table 3.4-4. Emissions of GHGs were calculated based on emission factors presented in The Climate 
Registry General Reporting Protocol Chapter 12, Table 12.1 (CO2) and 12.9 (CH4 and N2O). 

The methods used to calculate emissions from the nonroad and mobile support equipment is similar to 
those described in Section 2.1.3. 

2.1.4 Routine Operations Project Emissions Inventory 

Routine operations emissions inventory consists of mobile equipment associated with transporting 
workers to and from the site, fugitive particulate emissions resulting from disturbed areas and vehicle 
travel on unpaved roads, fugitive VOC emissions from the pipeline components and a natural gas fired 
main production heater. 

Emissions of NOx and CO from the production heater were calculated based on emission factors 
presented in AP-42 Table 1.4-1. Emissions of VOC, PM10 and PM2.5 were based on emission factors in 
AP-42 Table 1.4-2. Emissions of SO2 were based on a mass balance approach and a fuel sulfur content 
of 40 ppmv. Emissions of HAPs were based on emission factors presented in AP-42 Table 1.4-3 and 
1.4-4. Emissions of GHGs were calculated based on emission factors presented in The Climate Registry 
General Reporting Protocol Chapter 12, Table 12.1 (CO2) and 12.7 (CH4 and N2O). 

Emissions of NOx, CO, VOC, SO2, PM10, PM2.5, CO2, CH4, N2O and HAPs from onroad sources 
associated with routine operations were estimated based on EPA’s MOVES2010b motor vehicle 
emissions estimation program. The latest county-specific MOVES2010b input data available from ADEC 
was used. The MOVES generated emission factors (g/mi) were multiplied by the average speed of 
vehicles (20 miles per hour) to obtain hourly emissions (lb/hr). The daily operating hours per unit for the 
heavy vehicles were calculated based on the assumption that the vehicle travels 26.2 miles (roundtrip 
from Alpine to the GMT1 wellsite) and spends a certain amount of time at the wellsite daily. The 
mechanics truck spends four (4) hours at the well site while the pickup and crew cab trucks spend one 
(1) hour at the wellsite. The hourly emissions were used to calculate the daily emissions (tons/day) and 
the monthly emissions (tons/month). 

Fugitive emissions of VOC occur as a result of leaks in pipeline components such as valves, flanges, 
connectors, pump seals and others. Emission factors to quantify emissions from equipment leaks were 
taken from Table 2-4 of “Protocol for Equipment Leak Emission Estimates”, EPA-453/R-95-017. The 
emission factors are in the units of kilogram of hydrocarbon/hr/count. The numbers of each type of 
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pipeline component was based on a representative component counts for similar service from "Methane 
Emissions for the Natural Gas Industry: Volume 8: Equipment Leaks", GRI-94/0257.25 (EPA-600/R-96-
080). The pipelines are in light oil service in addition to natural gas. Therefore, mole fractions (and 
subsequently weight fractions) of various constituents were developed using flash gas and flash oil 
analyses via a ProMax 3.2 simulation for both natural gas and light oil. The hourly emissions (lb/hr) were 
used to calculate the monthly emissions (tons/month) based on 730 hours/month. 

Fugitive emissions of particulate matter result primarily from gravel sourcing from the Clover Material 
site, general disturbed areas during construction of wellsite, vehicle travel on unpaved (gravel) roads 
during wellsite construction, developmental drilling and wellsite routine operations and maintenance. It is 
assumed that the conditions from October through May are considered winter and are characterized by 
significant snow cover and/or frozen ground. Therefore, little, if any, fugitive dust would be generated 
during this time. Moreover, vehicles will travel on ice roads during these months and use of gravel roads 
will be minimal. 

Emissions of PM10 and PM2.5 generated by the process of gravel extraction consist of: 

 Particulates generated by overburden and gravel extraction and stockpiling – Emission factor for 
overburden extraction and stockpiling was taken from Equation 1 of AP-42 Section 13.2.4. The 
emissions factor takes into account wind speed and material’s moisture content to calculate total 
suspended particulate (TSP) emission factor which can be converted to PM2.5 and PM10 
emission factors by applying the appropriate particle size multiplier. Since the moisture of 
overburden and gravel is expected to be high due to the ground being snow covered most part 
of the year, the high end of the range of moisture contents (4.8%) that justifies the validity of the 
emission factor was used. 

 Particulates generated by gravel crushing – PM10 and PM2.5 emission factors for the gravel 
crushing operation were taken from AP-42 Table 11.19.2-2 (Controlled tertiary crushing). It 
should be noted that while primary crushing will likely be sufficient for the purposes of 
developing gravel for roads, tertiary crushing factors were used because there are no data 
available for primary and secondary crushing in AP-42. 

Emissions of PM10 and PM2.5 generated by vehicle travel on the gravel roads were calculated based on 
the method presented in Equation 1a of AP-42 Section 13.2.2. The emission factor (lb/vehicle mile 
traveled) was multiplied by the total miles traveled by the vehicle per hour (20 miles per hour) to obtain a 
maximum hourly emission rate. The total miles travelled per day per vehicle were calculated based on 
the number of trips per day and total roundtrip miles per trip (26.2 miles). The total number of each 
vehicle type per month provided by CPAI was divided by 30 to obtain the average number of vehicles (or 
trips) per day. 

In addition to vehicle travel on unpaved roads and gravel extraction, there are general disturbed areas 
created during the life of the wellsite construction. In particular, construction of the gravel roads, 
construction of the wellsite and installation of the pipeline, power line and communications line will result 
in disturbed areas. Emissions of TSP, PM10 and PM2.5 from these areas were calculated based on the 
emission factor available in AP-42 Section 13.2.3.3 (1.2 ton/acre/month) and the particle size multipliers 
from AP-42 Section 13.2.5.3. The area of disturbance was provided by CPAI. Since the disturbed areas 
will be watered periodically to mitigate fugitive dust emissions, a control factor of 75% was applied to the 
particulate emissions. 

2.1.5 Infill Drilling Project Emissions Inventory 

Similar to developmental drilling, infill drilling emissions consist of emissions associated with the main 
Doyon 19 drill rig and several mobile and stationary units in a supporting role. The Doyon 19 emission 
units consist of three (3) heaters, two (2) boilers, and three (3) engines as deployed in drilling operations 
for this project. Of the engines, 2 are cement pumps which rarely operate and the remaining engine is a 
primary power generation engine which operates in spinning reserve incase highline power becomes 
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temporarily unavailable. The stationary support equipment consists of six (6) boilers and fifteen (15) 
engines. Mobile support equipment consists of eight (8) vacuum trucks, four (4) heavy duty diesel trucks 
and eight (8) light pickup trucks. For detailed discussion of the emission estimation methodology, see 
Section 2.1.2. 

2.2 GMT1 Project Modeled Emissions Inventory Summary 

The near-field ambient air quality impact analysis was conducted to quantify maximum pollutant impacts 
within and nearby the GMT1 Project as a result of GMT1 Project-related construction and operational 
emissions. Impacts from criteria pollutant emissions of PM10, PM2.5, NOx, SO2, and CO, and emissions of 
air toxics (benzene, toluene, ethyl benzene, xylene, n-hexane, and formaldehyde) were evaluated as 
part of the study. 

Several factors were considered when developing modeling scenarios to demonstrate compliance with 
the ambient air quality standards. These factors include the GMT1 Project’s construction and operation 
schedule (and any overlapping therein); the location of GMT1 Project-related emissions and their 
proximity to ambient air or sensitive receptors; and the relative magnitude and type of emissions for each 
activity. 

With consideration of the above factors, the five scenarios that were selected for the nearfield analysis 
were: 

1) Access Road and Pad Construction; 

2) Mining the Clover Material Source; 

3) Infill Drilling; 

4) Operation of the Nuiqsut man camps, and 

5) Well Intervention. 

These scenarios are expected to cover the range of GMT1 Project-related, worst-case emission 
scenarios for the various pollutants (e.g., maximum PM10 and PM2.5 emissions from construction; 
maximum 1-hour NO2 emissions for drilling and blasting, and maximum air toxics from well intervention). 
These scenarios also consider GMT1 Project-related sources that are outside of the GMT1 site and may 
be within a closer proximity to the town of Nuiqsut, e.g., the man camp scenario and the blasting 
scenario. The cross-section of various activities analyzed provides a thorough and comprehensive 
assessment of Project-related emissions and their impacts on nearby ambient air and sensitive 
receptors. 
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2.2.1 Blasting Construction Modeled Emissions Inventory 

Information regarding the modeled emissions inventory for blasting construction is in Table 2-1. Short term and annual emission rates for modeled criteria 
pollutants are in Table 2-2. Stack parameters for the blasting construction activities can be found in Chapter 3. 

Table 2-1 Blasting Construction Modeled Emissions Inventory Information 

Model ID Description Comments 
TAILPIPE Onroad construction 

equipment traveling on 
access road 

Emissions were pulled from the onroad construction project emissions inventory and fractioned according 
to blasting usage information provided by CPAI. Emissions from the project emissions inventory were 
scaled to represent emissions from one round trip travel per day on the 0.31 mile (0.5 kilometer) access 
road. Hourly and annual emission rates represent the maximum emissions for the entire construction 
period. 

TAILPIPE Nonroad construction 
equipment  

Emissions were pulled directly from the nonroad construction project emissions inventory and fractioned 
according to blasting usage information provided by CPAI. Hourly and annual emission rates represent the 
maximum emissions for the entire construction period. 

BLAST_ST, 
BLAST_AN 

Emissions directly related 
to the blasting source 

Emissions were pulled explicitly from the project emissions inventory. 

DISTURB Disturbed area fugitive 
emissions 

Material mining will be complete by May and when the ground thaws. At that point, the area will be filled 
with water. Therefore, the disturbed area will not be a source of dust emissions. 

 

Table 2-2 Blasting Construction Modeled Emission Rates 

Model ID Source Description 

NOx PM10 PM2.5 SO2 CO 

1-hour Annual 24-hr  Annual 24-hr  Annual 1-hour 24-hour Annual 
1-hour / 
 8-hour 

(g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) 

TAILPIPE Onroad construction 
equipment 

3.57E-04 1.39E-04 1.90E-05 7.41E-06 1.84E-05 7.19E-06 9.38E-07 9.38E-07 3.78E-07 1.99E-04 

TAILPIPE Nonroad construction 
equipment  

2.49E+00 8.88E-01 2.14E-01 7.83E-02 2.08E-01 7.61E-02 5.00E-03 5.00E-03 1.79E-03 1.77E+00 

DISTURB 
Disturbed area fugitive 
emissions N/A N/A 0.00E+00 0.00E+00 0.00E+00 0.00E+00 N/A N/A N/A N/A 

BLAST_ST Blasting source 5.35E+01 2.26E-01 1.30E-02 6.30E+00 2.62E-01 2.11E+02 

BLAST_AN Blasting source 
 

3.67E-01 3.71E-02 2.14E-03 4.31E-02 
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2.2.2 Well Interventions Modeled Emissions Inventory 

Information regarding the modeled emissions inventory for well interventions is in Table 2-3. Short term and annual emission rates for modeled criteria 
pollutants are in Table 2-4. Stack parameters for well intervention activities can be found in Chapter 3. 

Table 2-3 Well Interventions Modeled Emissions Inventory Information 

Model ID Description Comments 
RD_TAIL Onroad construction 

equipment traveling on 
access road 

Emissions were pulled from the onroad drilling project emissions inventory. Emissions from the project 
emissions inventory were scaled to represent emissions from one round trip travel per day on the 0.31 mile 
(0.5 kilometer) access road. 

RD_FUG Fugitive dust emissions 
from access road travel 

Emissions were pulled from the fugitive dust project emissions inventory. Emissions from the project 
emissions inventory were scaled to represent emissions from one round trip travel per day on the 0.31 mile 
(0.5 kilometer) access road. 

NONMOB Stationary drilling support 
equipment 

Emissions were pulled explicitly from the project emissions inventory. 

PAD_DIST Disturbed area fugitive 
emissions from wellsite 

Emissions were pulled explicitly from the project emissions inventory. Though Well Interventions activities 
will be one month in duration, fugitive emissions will last four months. 

WELLINT1, 
WELLINT2 

Well Interventions heaters 
and engines 

Emissions from the coil tubing unit, rather than the well frac unit, were modeled. The coil tubing unit is what 
is most likely to be used, so it more accurately represents emissions from well interventions. 

PROD_HTR Gas Fired Production 
Heater 

Emissions were pulled explicitly from the project emissions inventory. 
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Table 2-4 Well Interventions Modeled Emission Rates 

Model ID Source Description 

NOx PM10 PM2.5 SO2 CO 

1-hour Annual 24-hr  Annual 24-hr  Annual 1-hour 24-hour  Annual 
1-hour / 
 8-hour 

(g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) 

RD_TAIL Onroad construction 
equipment  

1.60E-03 7.68E-05 6.71E-05 3.38E-06 6.51E-05 3.28E-06 6.54E-06 6.54E-06 2.66E-07 7.60E-04 

RD_FUG Fugitive dust 
emissions 

N/A N/A 1.35E-01 1.10E-02 1.35E-02 1.12E-03 N/A N/A N/A N/A 

NONMOB Stationary support 
equipment 

1.16E+00 9.69E-02 7.36E-02 6.13E-03 7.30E-02 6.08E-03 1.59E-03 1.59E-03 1.32E-04 6.17E-01 

PAD_DIST Disturbed area 
fugitive emissions  

N/A N/A 6.19E-01 2.04E-01 9.29E-02 3.06E-02 N/A N/A N/A N/A 

WELLINT1 Heaters and engines, 
split in half 

1.20E+00 9.90E-02 3.01E-02 2.48E-03 3.01E-02 2.48E-03 1.46E-03 1.46E-03 1.20E-04 2.76E-01 

WELLINT2 Heaters and engines, 
split in half 

1.20E+00 9.90E-02 3.01E-02 2.48E-03 3.01E-02 2.48E-03 1.46E-03 1.46E-03 1.20E-04 2.76E-01 

PROD_HTR Production Heater 
 

3.58E-01 3.58E-01 2.72E-02 2.72E-02 2.72E-02 2.72E-02 1.77E-02 1.77E-02 1.77E-02 3.01E-01 
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2.2.3 Nuiqsut Man Camps Modeled Emissions Inventory 

Information regarding the modeled emissions inventory for the Nuiqsut man camps is in Table 2-5. Short term and annual emission rates for modeled 
criteria pollutants are in Table 2-6. Stack parameters for Nuiqsut man camp activities can be found in Chapter 3. 

Table 2-5 Nuiqsut Man Camps Modeled Emissions Inventory Information 

Model ID Description Comments 
RD_TAIL Onroad construction 

equipment traveling on 
access road 

Emissions were pulled from the onroad drilling project emissions inventory. Emissions from the project 
emissions inventory were scaled to represent emissions from one round trip travel per day on the 0.31 
mile (0.5 kilometer) access road.  

RD_FUG Fugitive dust emissions 
from access road travel 

Emissions were pulled from the fugitive dust project emissions inventory. Emissions from the project 
emissions inventory were scaled to represent emissions from one round trip travel per day on the 0.31 
mile (0.5 kilometer) access road. 

NONMOB Stationary drilling support 
equipment 

Emissions were pulled explicitly from the project emissions inventory. 

PAD_DIST Disturbed area fugitive 
emissions from wellsite 

Emissions were pulled explicitly from the project emissions inventory. Fugitive emissions will last four 
months. 

D19_PWR Primary Power Emissions were pulled explicitly from the project emissions inventory. 
D19_BOIL1 Boiler 1 
D19_BOIL2 Boiler 2 
D19_CEM1 Cement Pump 1 
D19_CEM2 Cement Pump 2 
D19_HTR1 Air Heater 1  

D19_HTR2A, 
D19_HTR2B 

Air Heater 2  

PROD_HTR 
Gas fired production 
heater 

CAMP_ENG Rig Camp Engine 
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Table 2-6 Nuiqsut Man Camps Modeled Emission Rates 

Model ID 
Source 
Description 

NOx PM10 PM2.5 SO2 CO 

1-hour Annual 24-hr  Annual 24-hr  Annual 1-hour 24-hour  Annual 
1-hour / 
 8-hour 

(g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) 

RD_TAIL Onroad 
construction 
equipment  

1.60E-03 9.21E-04 6.71E-05 4.06E-05 6.51E-05 3.94E-05 6.54E-06 6.54E-06 3.19E-06 7.60E-04 

RD_FUG Fugitive dust 
emissions 

N/A N/A 1.35E-01 1.32E-01 1.35E-02 1.35E-02 N/A N/A N/A N/A 

NONMOB Stationary 
support 
equipment 

1.16E+00 1.16E+00 7.36E-02 7.36E-02 7.30E-02 7.30E-02 1.59E-03 1.59E-03 1.59E-03 6.17E-01 

PAD_DIST Disturbed 
area fugitive 
emissions  

N/A N/A 6.19E-01 2.04E-01 9.29E-02 3.06E-02 N/A N/A N/A N/A 

D19_PWR 
Primary 
Power  

3.65E-01 3.65E-01 1.51E-02 1.51E-02 1.51E-02 1.51E-02 5.39E-04 5.39E-04 5.39E-04 1.07E-01 

D19_BOIL1 Boiler 1  8.74E-02 8.74E-02 1.04E-02 1.04E-02 9.31E-03 9.31E-03 8.74E-04 8.74E-04 8.74E-04 2.19E-02 

D19_BOIL2 Boiler 2 8.74E-02 8.74E-02 1.04E-02 1.04E-02 9.31E-03 9.31E-03 8.74E-04 8.74E-04 8.74E-04 2.19E-02 

D19_CEM1 
Cement 
Pump 1 

2.29E-02 2.29E-02 2.41E-02 1.38E-03 2.41E-02 1.38E-03 1.87E-05 8.21E-05 1.87E-05 5.02E-01 

D19_CEM2 
Cement 
Pump 2 

2.29E-02 2.29E-02 2.41E-02 1.38E-03 2.41E-02 1.38E-03 1.87E-05 8.21E-05 1.87E-05 5.02E-01 

D19_HTR1 Air Heater 1  7.79E-02 7.79E-02 9.27E-03 9.27E-03 8.29E-03 8.29E-03 7.79E-04 7.79E-04 7.79E-04 1.95E-02 

D19_HTR2A 
Air Heater 2, 
split in half 

1.94E-02 1.94E-02 2.31E-03 2.31E-03 2.07E-03 2.07E-03 1.94E-04 1.94E-04 1.94E-04 4.85E-03 

D19_HTR2B 
Air Heater 2, 
split in half 

1.94E-02 1.94E-02 2.31E-03 2.31E-03 2.07E-03 2.07E-03 1.94E-04 1.94E-04 1.94E-04 4.85E-03 

PROD_HTR 
Production 
Heater 

3.58E-01 3.58E-01 2.72E-02 2.72E-02 2.72E-02 2.72E-02 1.77E-02 1.77E-02 1.77E-02 3.01E-01 

CAMP_ENG 
Rig Camp 
Engine 

4.21E-01 4.21E-01 2.11E-02 2.11E-02 2.11E-02 2.11E-02 6.91E-04 6.91E-04 6.91E-04 3.68E-01 
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2.2.4 Infill Drilling Modeled Emissions Inventory 

Information regarding the modeled emissions inventory for infill drilling is in Table 2-7. Short term and annual emission rates for modeled criteria 
pollutants are in Table 2-8. Stack parameters for infilling drilling activities can be found in Chapter 3. 

Table 2-7 Infill Drilling Modeled Emissions Inventory Information 

Model ID Description Comments 
RD_TAIL Onroad construction 

equipment traveling on 
access road 

Emissions were pulled from the onroad drilling project emissions inventory. Emissions from the project 
emissions inventory were scaled to represent emissions from one round trip travel per day on the 
0.31 mile (0.5 kilometer) access road.  

RD_FUG Fugitive dust emissions 
from access road travel 

Emissions were pulled from the fugitive dust project emissions inventory. Emissions from the project 
emissions inventory were scaled to represent emissions from one round trip travel per day on the 
0.31 mile (0.5 kilometer) access road. 

NONMOB Stationary drilling support 
equipment 

Emissions were pulled explicitly from the project emissions inventory. 

PAD_DIST Disturbed area fugitive 
emissions from wellsite 

Emissions were pulled explicitly from the project emissions inventory. Fugitive emissions will last four 
months. 

D19_PWR Primary Power  Emissions were pulled explicitly from the project emissions inventory. 

D19_BOIL1 Boiler 1  Emissions were pulled explicitly from the project emissions inventory. 

D19_BOIL2 Boiler 2 Emissions were pulled explicitly from the project emissions inventory. 

D19_CEM1 Cement Pump 1 
Since the cement pumps typically operate for less than 12 hours per well according to an unpredictable 
schedule they are considered intermittent emission units. Emissions were pulled explicitly from the project 
emissions inventory; however, short term NO2 emissions were annualized according to USEPA guidance 
for intermittent emission units. D19_CEM2 Cement Pump 2 

D19_HTR1 Air Heater 1 Emissions were pulled explicitly from the project emissions inventory. 

D19_HTR2A, 
D19_HTR2B 

Air Heater 2 
Emissions were pulled explicitly from the project emissions inventory. 

PROD_HTR 
Gas fired production 
heater 

Emissions were pulled explicitly from the project emissions inventory. 

CAMP_ENG Rig Camp Engine 
This engine will not be used for the duration of infill drilling activities because power will be available 
onsite. 
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Table 2-8 Infill Drilling Modeled Emission Rates 

Model ID 
Source 
Description 

NOx PM10 PM2.5 SO2 CO 

1-hour Annual 24-hr  Annual 24-hr  Annual 1-hour 24-hour  Annual 
1-hour / 
 8-hour 

(g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) 

RD_TAIL Onroad 
construction 
equipment  

1.60E-03 9.21E-04 6.71E-05 4.06E-05 6.51E-05 3.94E-05 6.54E-06 6.54E-06 3.19E-06 7.60E-04 

RD_FUG Fugitive dust 
emissions 

N/A N/A 1.35E-01 1.32E-01 1.35E-02 1.35E-02 N/A N/A N/A N/A 

NONMOB Stationary 
support 
equipment 

1.16E+00 1.16E+00 7.36E-02 7.36E-02 7.30E-02 7.30E-02 1.59E-03 1.59E-03 1.59E-03 6.17E-01 

PAD_DIST Disturbed 
area fugitive 
emissions  

N/A N/A 6.19E-01 2.04E-01 9.29E-02 3.06E-02 N/A N/A N/A N/A 

D19_PWR 
Primary 
Power  

3.65E-01 3.65E-01 1.51E-02 1.51E-02 1.51E-02 1.51E-02 5.39E-04 5.39E-04 5.39E-04 1.07E-01 

D19_BOIL1 Boiler 1  8.74E-02 8.74E-02 1.04E-02 1.04E-02 9.31E-03 9.31E-03 8.74E-04 8.74E-04 8.74E-04 2.19E-02 

D19_BOIL2 Boiler 2 8.74E-02 8.74E-02 1.04E-02 1.04E-02 9.31E-03 9.31E-03 8.74E-04 8.74E-04 8.74E-04 2.19E-02 

D19_CEM1 
Cement 
Pump 1 

2.29E-02 2.29E-02 2.41E-02 1.38E-03 2.41E-02 1.38E-03 1.87E-05 8.21E-05 1.87E-05 5.02E-01 

D19_CEM2 
Cement 
Pump 2 

2.29E-02 2.29E-02 2.41E-02 1.38E-03 2.41E-02 1.38E-03 1.87E-05 8.21E-05 1.87E-05 5.02E-01 

D19_HTR1 Air Heater 1  7.79E-02 7.79E-02 9.27E-03 9.27E-03 8.29E-03 8.29E-03 7.79E-04 7.79E-04 7.79E-04 1.95E-02 

D19_HTR2A 
Air Heater 2, 
split in half 

1.94E-02 1.94E-02 2.31E-03 2.31E-03 2.07E-03 2.07E-03 1.94E-04 1.94E-04 1.94E-04 4.85E-03 

D19_HTR2B 
Air Heater 2, 
split in half 

1.94E-02 1.94E-02 2.31E-03 2.31E-03 2.07E-03 2.07E-03 1.94E-04 1.94E-04 1.94E-04 4.85E-03 

PROD_HTR 
Production 
Heater 

3.58E-01 3.58E-01 2.72E-02 2.72E-02 2.72E-02 2.72E-02 1.77E-02 1.77E-02 1.77E-02 3.01E-01 

CAMP_ENG 
Rig Camp 
Engine 

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
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2.2.5 Wellsite Construction Modeled Emissions Inventory 

Information regarding the modeled emissions inventory for the wellsite construction is in Table 2-9. Short term and annual emission rates for modeled 
criteria pollutants are in Table 2-10. Stack parameters for wellsite construction activities can be found in Chapter 3. 

Table 2-9 Wellsite Construction Modeled Emissions Inventory Information 

Model ID Description Comments 
RD_TAIL Onroad construction 

equipment traveling on 
access road 

Emissions were pulled from the onroad construction project emissions inventory and fractioned according to 
wellsite construction usage information provided by CPAI. Emissions from the project emissions inventory 
were scaled to represent emissions from one round trip travel per day on the 0.31 mile (0.5 kilometer) 
access road. Hourly and annual emission rates represent the maximum emissions for the entire 
construction period. 

RD_FUG Access road fugitive dust 
emissions 

Wellsite and road construction will occur during the winter months (October-May). Therefore, travel on the 
access road will not be a source of fugitive dust emissions. 

PAD_CONST Nonroad construction  
equipment 

Emissions were pulled directly from the nonroad construction project emissions inventory and fractioned 
according to wellsite construction usage information provided by CPAI. Hourly and annual emission rates 
represent the maximum emissions for the entire construction period. 

PAD_DIST Disturbed area fugitive 
emissions 

Emissions were pulled explicitly from the project emissions inventory. Fugitive emissions will only occur from 
June to September. 

 

Table 2-10 Wellsite Construction Modeled Emission Rates 

Model ID Source Description 

NOx PM10 PM2.5 SO2 CO 

1-hour Annual 24-hr  Annual 24-hr  Annual 1-hour 24-hour Annual 
1-hour / 
 8-hour 

(g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) 

RD_TAIL Onroad construction 
equipment  

1.73E-04 7.02E-05 7.29E-06 2.94E-06 7.07E-06 2.85E-06 6.90E-07 6.90E-07 2.86E-07 8.25E-05 

RD_FUG Access road fugitive 
dust  

N/A N/A 0.00E+00 0.00E+00 0.00E+00 0.00E+00 N/A N/A N/A N/A 

PAD_CONST Nonroad construction  
equipment 

2.53E+00 9.41E-01 2.37E-01 8.88E-02 2.30E-01 8.62E-02 5.16E-03 5.16E-03 1.90E-03 1.90E+00 

PAD_DIST Disturbed area fugitives 
 

N/A N/A 6.19E-01 2.04E-01 9.29E-02 3.06E-02 N/A N/A N/A N/A 
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2.2.6 Air Toxics Modeled Emissions Inventory 

Information regarding the modeled emissions inventory for infill drilling is in Table 2-11. Short term and annual emission rates for modeled air toxic 
pollutants are in Table 2-12. Stack parameters for infilling drilling activities can be found in Chapter 3. 

Table 2-11 Air Toxics Modeled Emissions Inventory Information 

Model ID Description Comments 
RD_TAIL Onroad construction 

equipment traveling on 
access road 

Emissions were pulled from the onroad drilling project emissions inventory. Emissions from the project 
emissions inventory were scaled to represent emissions from one round trip travel per day on the 0.31 
mile (0.5 kilometer) access road.  

RD_FUG Fugitive dust emissions 
from access road travel 

There are no air toxic emissions associated with this activity. 

NONMOB Stationary drilling support 
equipment 

Emissions were pulled explicitly from the project emissions inventory. 

PAD_DIST Disturbed area fugitive 
emissions from wellsite 

Emissions were pulled explicitly from the project emissions inventory. Fugitive emissions will last four 
months. 

D19_PWR Primary Power  Emissions were pulled explicitly from the project emissions inventory. 
D19_BOIL1 Boiler 1  
D19_BOIL2 Boiler 2 
D19_CEM1 Cement Pump 1 
D19_CEM2 Cement Pump 2 
D19_HTR1 Air Heater 1  
D19_HTR2A, 
D19_HTR2B 

Air Heater 2  

PROD_HTR 
Gas fired production 
heater 

Emissions were pulled explicitly from the project emissions inventory. 

CAMP_ENG Rig Camp Engine 
This engine will not be used for the duration of infill drilling activities because power will be available 
onsite. 

WELL Well flowback 
Emissions were pulled explicitly from the project emissions inventory. Hourly emissions represent the 
worst case between pre-production and post-production. Annual emissions are based on 8 months of 
pre-production activities and 4 months of post-production activities. 
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Table 2-12 Air Toxics Modeled Emission Rates 

Model ID 
Source 
Description 

Benzene Ethylbenzene Formaldehyde n-Hexane Toluene Xylene 

1-hour Annual 1-hour Annual 1-hour Annual 1-hour Annual 1-hour Annual 1-hour Annual 

(g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) 

RD_TAIL Onroad 
equipment  1.23E-06 7.41E-07 4.55E-07 2.68E-07 1.43E-05 8.37E-06 3.54E-07 2.07E-07 1.19E-06 6.51E-07 1.31E-06 6.97E-07 

RD_FUG Fugitive 
emissions 

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

NONMOB Stationary 
support 
equipment 

5.47E-04 5.47E-04 1.46.E-07 1.46E-07 2.59E-04 2.59E-04 0.00E+00 0.00E+00 2.21E-04 2.21E-04 1.42E-04 1.42E-04 

PAD_DIST Disturbed 
area fugitives  

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

D19_PWR 
Primary 
Power  

6.42E-04 6.42E-04 0.00E+00 0.00E+00 6.53E-05 6.53E-05 0.00E+00 0.00E+00 2.33E-04 2.33E-04 1.60E-04 1.60E-04 

D19_BOIL1 Boiler 1  9.36E-07 9.36E-07 2.78E-07 2.78E-07 1.44E-04 1.44E-04 0.00E+00 0.00E+00 2.71E-05 2.71E-05 4.77E-07 4.77E-07 

D19_BOIL2 Boiler 2 9.36E-07 9.36E-07 2.78E-07 2.78E-07 1.44E-04 1.44E-04 0.00E+00 0.00E+00 2.71E-05 2.71E-05 4.77E-07 4.77E-07 

D19_CEM1 
Cement 
Pump 1 

1.99E-04 1.13E-05 0.00E+00 0.00E+00 2.51E-04 1.43E-05 0.00E+00 0.00E+00 8.71E-05 4.97E-06 6.07E-05 3.46E-06 

D19_CEM2 
Cement 
Pump 2 

1.99E-04 1.13E-05 0.00E+00 0.00E+00 2.51E-04 1.43E-05 0.00E+00 0.00E+00 8.71E-05 4.97E-06 6.07E-05 3.46E-06 

D19_HTR1 Air Heater 1  8.33E-07 8.33E-07 2.48E-07 2.48E-07 1.28E-04 1.28E-04 0.00E+00 0.00E+00 2.41E-05 2.41E-05 4.24E-07 4.24E-07 

D19_HTR2A 
Air Heater 2, 
split in half 

2.08E-07 2.08E-07 6.17E-08 6.17E-08 3.20E-05 3.20E-05 0.00E+00 0.00E+00 6.02E-06 6.02E-06 1.06E-07 1.06E-07 

D19_HTR2B 
Air Heater 2, 
split in half 

2.08E-07 2.08E-07 6.17E-08 6.17E-08 3.20E-05 3.20E-05 0.00E+00 0.00E+00 6.02E-06 6.02E-06 1.06E-07 1.06E-07 

PROD_HTR 
Production 
Heater 

7.52E-06 7.52E-06 0.00E+00 0.00E+00 2.69E-04 2.69E-04 6.45E-03 6.45E-03 1.22E-05 1.22E-05 0.00E+00 0.00E+00 

CAMP_ENG 
Rig Camp 
Engine 

4.18E-04 4.18E-04 0.00E+00 0.00E+00 5.29E-04 5.29E-04 0.00E+00 0.00E+00 1.83E-04 1.83E-04 1.28E-04 1.28E-04 

WELL Well flowback 1.92E-03 1.16E-04 6.06E-04 3.57E-05 0.00E+00 0.00E+00 7.51E-02 4.50E-03 2.18E-03 1.30E-04 7.34E-04 4.31E-05 
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3.0   Key Near-field Dispersion Modeling Assumptions 

3.1 Modeling Methodology 

The near field ambient air quality impact analysis was conducted to quantify maximum pollutant impacts 
within the GMT1 Project area due to project related construction and operational emissions. 
Concentrations of the following air contaminants were predicted as part of this study: 

 Criteria pollutant emissions of: 

 Particulate matter less than 10 micrometers aerodynamic diameter (PM10), 

 Particulate matter less than 2.5 micrometers aerodynamic diameter (PM2.5), 

 Nitrogen Dioxide (NO2), 

 Sulfur Dioxide (SO2), and 

 Carbon Monoxide (CO); 

 Air toxics emissions of: 

 benzene, 

 toluene, 

 ethyl benzene, 

 xylene, 

 n-hexane, and 

 formaldehyde 

The USEPA's Guideline (USEPA 2005) model, AERMOD (Version 12345), was used to assess near 
field impacts. Regulatory model settings were utilized, with the exception of the non-regulatory Ozone 
Limiting Method (OLM) option, which was used for modeling nitrogen dioxide (NO2) concentration 
estimates. Modeling analyses for NO2 concentration estimates also utilized hourly ozone concentration 
data collected at the Nuiqsut monitoring station from 2008 through 2012. 

GMT1 Project impacts to ambient ozone and secondary PM2.5 were not predicted using dispersion 
modeling for this air quality impact analysis; rather a qualitative assessment of the potential contribution 
to regional ozone and secondary PM2.5 formation has been conducted. 

3.2 Meteorological Input Data and Processing 

Meteorological data collected at the Nuiqsut ambient air quality and meteorological monitoring station 
has been used for the near field dispersion modeling. Monitoring at Nuiqsut station began in 1998 and is 
ongoing. The onsite data include 10 meter level measurements of wind speed, standard deviation of 
horizontal wind speed, wind direction, standard deviation of wind direction (sigma theta),solar radiation, 
vertical wind speed, standard deviation of vertical wind speed, temperature (10-meter and 2-meter), and 
temperature difference (10-2 meters). 

The Nuiqsut monitoring station is approximately 11.5 miles (18.5 kilometers) to the east-southeast of the 
GMT1 Project area. The monitoring site has a geophysical and topographical setting similar to the GMT1 
Project area and is considered representative of the meteorological conditions in the GMT1 Project 
impact area. The most recent 5 years of data (2008 – 2012) were used for the near field analysis. The 
meteorological processing and data filling procedure is provided in Appendix B. The location of the 
Nuiqsut site is shown in Figure 3-1. A wind rose for the Nuiqsut location is presented in Figure 3-2. 
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Figure 3-1 Nuiqsut Meteorological Tower Location in Relation to Project Area 
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Figure 3-2 Nuiqsut Meteorological Data Wind Rose 
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The Nuiqsut meteorological measurements were processed into datasets (surface data and profile data) 
compatible with the AERMOD dispersion model using the AERMET (Version 12345) meteorological 
processor. Since temperature difference and solar radiation data are included in the onsite 
measurements, AERMET was applied following the Bulk Richardson method switch settings. 

3.3 Upper Air Data 

The nearest NWS upper air data station to the GMT1 Project area is located at Barrow, Alaska, which is 
located approximately 150 miles (240 kilometers) northwest of the GMT1 Project area. Concurrent upper 
air data from this station were obtained from the National Oceanic and Atmospheric Administration Earth 
System Research Laboratory (NOAA/ESRL) Radiosonde Database and provided as input to AERMET. 

3.4 Surface Characteristics 

A summary of the surface characteristics used as input to AERMET is provided in Table 3-1. These 
values were applied seasonally over one sector surrounding the monitoring site. Values used for 
processing the Nuiqsut meteorological data were previously approved by Alaska Department of 
Environmental Conservation (ADEC) in their review of the BP Exploration (Alaska), Inc. (BPXA) WRDx 
Gas Partial Processing Project Modeling Protocol (ADEC 2007). As recommended by ADEC, these 
values were applied on a seasonal basis with summer defined as June through September and winter 
defined as October through May. These values are representative of locations classified as Coastal Wet 
Tundra. These conditions are specific to the North Slope coastal plain at low elevations near the coast, 
which are classified as wet sedge tundra and for tundra dominated by thaw lakes, ice-wedge polygons, 
frost boils, water tracks, and bogs. 

Table 3-1 ADEC Approved Surface Characteristics for the North Slope Coastal Plain 

Surface Parameter 
Winter Value 

(October through May) 
Summer Value 

(June through September) 

Albedo 0.8 0.18 

Bowen Ratio 1.5 0.80 

Surface Roughness Length (meters) 0.004 0.02 

 

3.5 Background Data 

Background pollutant concentrations are used as an indicator of existing regional conditions, and are 
assumed to include impacts from emissions from existing stationary emission sources from mobile, 
urban, biogenic, other non-industrial emission sources, and from transport into the region. These 
background concentrations were added to the model predicted GMT1 Project impacts to estimate 
cumulative ambient air quality impacts. Table 3-2 presents the background values used for this study. 
Except for NO2, PM2.5 and SO2, these values were determined by USEPA to be appropriate background 
values for the Nuiqsut area (USEPA Region 10 2011) and have been used for this assessment. Though 
USEPA also determined NO2 and PM2.5 values, those values were reevaluated in light of more recent 
data and information suggesting the A-Pad and Deadhorse measurements of NO2 and PM2.5 are not 
representative of the GMT1 Project impact area. 
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Table 3-2 Background Ambient Air Quality Concentrations in the Nuiqsut Area 

Pollutant Averaging Period 

Measured Background Concentration 

(ppb) (µg/m3) 

CO 1-hour 200 3 2,291 

8-hour 100 3 1,146 

NO2  1-hour 19 4 35.8 

Annual 2 4 3.8 

PM10 24-hour - 53 1 

PM2.5 24-hour - 3 4 

Annual - 3 4 

SO2 1-hour 9 2 23.6 

3-hour 15 2 39.3 

24-hour 13 2 34.0 

Annual 1 2 2.6 

1 From measurements collected at the BPXA Central Compression Plant (CCP) ambient air quality 
monitoring station. 

2 From measurements collected at the A Pad ambient air quality and meteorological monitoring station 
during calendar years 2006 through 2010. 

3 From measurements collected at the BPXA Endicott Satellite Drilling Island (SDI). 
4 From measurements collected at the Nuiqsut ambient air quality monitoring station during calendar 

years 2010 through 2012. 

 

The NO2 values developed by USEPA are not considered representative of the GMT1 Project area 
because ambient measurements at the A-Pad location are known to be routinely influenced by near field 
mobile and portable source activity biasing 1-hour measurements high. Similarly, the PM2.5 values 
proposed by USEPA are not considered representative of the GMT1 Project area because they were 
collected in Deadhorse, Alaska near a roadway and in the middle of light industrial development. 
Therefore, representative NO2 and PM2.5 values were developed from the most recent 3 years of 
measurements collected at the Nuiqsut Ambient Air Quality and Meteorological Monitoring station 
(calendar years 2010 through 2012). This station is not only close to the project area, it is also impacted 
by nearfield sources to a much lesser degree than those collected at A-Pad and Deadhorse. Given that 
the Nuiqsut Station is downwind from and nearer to major Alaskan North Slope stationary sources that 
the GMT1 project area, these measurements are conservatively representative of background 
concentrations in the GMT1 Project impact area. 

Unlike the other pollutants, USEPA did not previously address ambient Alaskan North Slope SO2 
background concentrations. Therefore, values used were determined from the A-Pad monitoring station 
and used to support major stationary source permitting within the Greater Prudhoe Bay Unit. 
Concentrations measured at A-Pad have been used historically to represent background locations 
downwind of Alaskan North Slope oil production. 

As mentioned in Section 3.1, simulating the NOx to NO2 chemical transformation in modeled plumes has 
been conducted using the OLM methodology with the AERMOD model. To implement this technique, 
hourly background ozone concentrations required as input to the NO2 modeling were developed from 
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data collected at the Nuiqsut monitoring station for 2008 through 2012. These data are concurrent with 
the Nuiqsut meteorological data that was used for the analysis. 

3.6 Selection of Source In-Stack Ratios for Refined NO2 Modeling 

As mentioned in Section 3.1, simulating the NOx to NO2 chemical transformation in modeled plumes has 
been conducted using the OLM methodology with the AERMOD model. Implementing this technique 
required estimates of source in-stack NO2 to NOx ratios. For this analysis, with the exception of 
explosives detonation, estimates of in-stack ratios were developed for each source group based on a 
review of available literature. That review and the ratios developed is presented in Appendix A and 
summarized as follows: 

 Small Diesel-Fired Heaters/Boilers:  0.05 

 Large Natural Gas-Fired Heaters/Boilers: 0.3 

 Diesel-Fired Internal Combustion Engines Associated with Power Generation: 0.2 

 Diesel-Fired Nonroad Engines Associated with Construction Equipment:  0.2 

 Onroad Mobile Sources:     0.15 

 Explosives Detonation:     0.50 

For explosives detonation, no literature could be found to support a source-specific in-stack ratio; 
therefore, the USEPA-approved screening value of 0.5 was used. 

3.7 Facility Simulation Used for Criteria Pollutant Modeling 

As discussed in Chapter 2, five scenarios were developed from comprehensive GMT1 Project emissions 
inventory that either represented those scenarios that were expected to produce the worst-case ambient 
air quality impacts or scenarios that are relevant to comprehensively characterizing GMT1 project 
impacts. A description of how these scenarios were characterized in the modeling is included in this 
section. 

The proposed GMT1 Project site layout during Pad and Access Road Construction is provided in 
Figure 3-3. Modeled emission rates are presented in Chapter 2. Modeled source parameters are 
provided in Table 3-3. Modeling for the following pollutants/averaging periods included use of hourly 
varying emissions to more appropriately account for the short duration of some activities over the 5-year 
period that was modeled: 

 1-hour NO2; 

 24-hour PM2.5, unmitigated fugitive dust case; 

 24-hour PM10, unmitigated fugitive dust case; and 

 24-hour PM2.5, mitigated fugitive dust case. 

It was assumed that pad construction activities occurred for 12 months, infill drilling activities for 
14 months, and permanent operations for 34 months. 

The proposed GMT1 Project Clover Material Source site layout during construction is provided in 
Figure 3-4. Modeled emission rates are presented in Chapter 2. Modeled source parameters are 
provided in Table 3-4. Modeling for the following pollutants/averaging periods included use of hourly 
varying emissions to more appropriately account for the short duration of some activities over the 5-year 
period that was modeled: 

 1-hour NO2; 

 24-hour PM2.5; and 
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 24-hour PM10
. 

It was assumed that blasting activity of the Clover material source occurred for 12 months, infill drilling 
activities for 14 months, and permanent operations for 34 months. 

The proposed GMT1 Project modeled Nuiqsut Camp layout during construction is provided in 
Figure 3-5. Modeled emission rates are presented in Chapter 2. Modeled source parameters are 
provided in Table 3-5. 

The proposed GMT1 Project site layout during Infill Drilling is provided in Figure 3-6. Modeled emission 
rates are presented in Chapter 2. Modeled source parameters are provided in Table 3-6. Modeling for 
the following pollutants/averaging periods included use of hourly varying emissions to more appropriately 
account for the short duration of some activities over the 5-year period that was modeled: 

 1-hour NO2; 

 24-hour PM2.5, unmitigated fugitive dust case; and 

 24-hour PM10, unmitigated fugitive dust case. 

It was assumed that infill drilling activity occurred for 14 months and permanent operations occurred for 
46 months. 

The proposed GMT1 Project site layout during Well Intervention is provided in Figure 3-7. Modeled 
emission rates are presented in Chapter 2. Modeled source parameters are provided in Table 3-7. 
Modeling for the following pollutants/averaging periods included use of hourly varying emissions to more 
appropriately account for the short duration of some activities over the 5-year period that was modeled: 

 1-hour NO2; 

 24-hour PM2.5, unmitigated fugitive dust case; and 

 24-hour PM10, unmitigated fugitive dust case. 

It was assumed that well intervention activities occurred for 1 month and permanent operations occurred 
for 11 months of each of the 5 years. 

Point sources were used for modeling emissions from the drill rig, rig camp, well intervention source, and 
stationary line heater. The most recent PRIME version of the Building Profile Input Program (BPIP-
PRIME version 04274) was used to determine appropriate direction-specific building dimension 
downwash parameters for each affected source. 

3.8 Air Toxics Modeling 

Near field air toxics were also predicted with AERMOD for both a short-term (acute) exposure 
assessment and for calculation of long-term risk in the GMT1 Project area. Air toxics will be emitted 
predominantly during well venting associated during the early stages of developmental drilling; therefore, 
only air toxics emissions from this activity were analyzed. A maximum emissions case was developed for 
each air toxic. The modeling methodology for the short-term and long-term air toxics impact 
assessments is nearly identical to the methodology outlined in Section 3.1. Emissions from well venting 
combined with those sources involved in drilling (i.e., drill rig, portable support equipment inventory, 
mobile sources inventory and production heater) were combined and the total was modeled as a single 
volume source similar to that modeled for the on-pad non-mobile drilling support equipment emissions 
for the Infill Drilling Scenario. The volume source was centered on the wellsite and modeled with the 
following parameters: 

 Release Height – 3.66 meters (typical height of a 1-story structure) 
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Figure 3-3  Modeled Layout – Access Road and Pad Construction 
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Table 3-3 Modeled Source Parameters - Access Road and Pad Construction 

Model ID Source Description Source Type 

Source Parameters 

Release 
Height 

Plume 
Height 

Plume 
Width  

Initial 
Lat. 

Dimen. 

Initial 
Vert. 

Dimen. 
Vehicle 
Height2 NO2/NOX 

Ratios  (m) (m) (m) (m) (m) (m) 

RD_TAIL 
Construction  equip - on Access Road , tailpipe 
emissions 

Line Source 1 
(32 volumes) 

3.63 7.25 15.75 7.33 3.37 4.27 0.15 

Model ID Source Description Source Type 

Release 
Height3   

Length 
of 

Side4 

Initial 
Lat. 

Dimen.5 

Initial 
Vert. 

Dimen.5   NO2/NOX 
Ratios  (m)   (m) (m) (m)   

PAD_CONST 
Construction  equip - on  Pad, tailpipe 
emissions 

Volume 3.66   327.51 76.165 0.851   0.20 

PAD_DIST 
Pad Disturbed Area during construction,  
fugitive particulates 

Volume 3.66   327.51 76.165 0.851   na 

1 Source Parameters Based on Haul Road Workgroup Guidance (USEPA 2012a): 

 Top of Plume Height – 1.7 x Vehicle Height. 

 Volume Source Release Height – 0.5 x Top of Plume height. 

 Width of Plume – Road Width + 6m for two lane roadways. Road width assumed to be 32 feet, based on sheet 22 in "GMT1 Permit Package 7-12-13.pdf" provided 
by CPAI. 

 Initial Sigma Vertical Dimension – Top of Plume / 2.15 (AERMOD User’s Guide, Table 3-1, USEPA 2004). 

 Initial Sigma Lateral Dimension – Width of Plume / 2.15 (AERMOD User’s Guide, Table 3-1, USEPA 2004). 
2 Typical truck height. 
3 Typical height of a 1-story structure. 

4 Approximate length of area where most wellsite activity will take place. 
5 AERMOD User’s Guide, Table 3-1 (USEPA 2004). 
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Figure 3-4 Modeled Layout – Clover Material Source 
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Table 3-4 Modeled Source Parameters – Clover Material Source 

Model ID Source Description Source Type 

Stack Parameters 

Release 
Height 

Plume 
Height 

Plume 
Width  

Initial 
Lat. 

Dimen. 

Initial 
Vert. 

Dimen. 
Vehicle 
Height2 NO2/NOX 

Ratios  (m) (m) (m) (m) (m) (m)

TAILPIPE 
Blasting Activity at Clover Material Source,  
tailpipe emissions 

Volume1 3.63 7.25 339.65 78.99 3.374 4.27 0.15 

Model ID Source Description Source Type 

Stack Parameters 

Release 
Height3   

Length 
of 

Side4 

Initial 
Lat. 

Dimen.5 

Initial 
Vert. 

Dimen.5   NO2/NOX 
Ratios  (m)   (m) (m) (m)   

BLAST_ST 
Blasting Activity at Clover Material Source,  
short-term averaging periods 

Volume 50.00   55.09 12.81 11.63   0.50 

BLAST_AN 
Blasting Activity at Clover Material Source,  
long-term averaging periods 

Volume 50.00   339.65 78.99 11.63   0.50 

1 Source Parameters Based on Haul Road Workgroup Guidance (USEPA 2012a): 

 Top of Plume Height – 1.7 x Vehicle Height. 

 Volume Source Release Height – 0.5 x Top of Plume height. 
 Width of Plume – Road Width + 6m for two lane roadways. Road width assumed to be 32 feet, based on sheet 22 in "GMT1 Permit Package 7-12-13.pdf" provided 

by CPAI. 

 Initial Sigma Vertical Dimension – Top of Plume / 2.15 (AERMOD User’s Guide, Table 3-1, USEPA 2004). 

 Initial Sigma Lateral Dimension – Width of Plume / 2.15 (AERMOD User’s Guide, Table 3-1, USEPA 2004). 
2 Typical truck height. 
3 Typical height of a 1-story structure. 
4 Approximate length of area where most wellsite activity will take place. 
5 AERMOD User’s Guide, Table 3-1 (USEPA 2004). 
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Figure 3-5 Modeled Layout – Nuiqsut Camps 
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Table 3-5 Modeled Source Parameters – Nuiqsut Camps 

Model ID Source Description 

Stack Parameters2 

Stack 
Height 

Stack 
Temp 

Stack 
Velocity 

Stack 
Diameter NO2/NOX 

Ratios  (m) (deg K) (m/sec) (m) 
CAMP_ENG 1 Rig Camp Engine 1 1 6.5 761 47.0 0.200 0.20 

CAMPENG2 Rig Camp Engine 2 6.5 761 47.0 0.200 0.20 
1 Engine included here for completeness, however it was assumed to be electrified and therefore was modeled with zero emissions. 
2 Stack parameters based on CD5 Minor Permit Application (SECOR 2005). 
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Figure 3-6 Modeled Layout – Infill Drilling 
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Table 3-6 Modeled Source Parameters – Infill Drilling 

Model ID Source Description Source Type 

Stack Parameters 

Stack 
Height 

Stack 
Temp Stack Vel

Stack 
Diam NO2/NOX 

Ratios  (m) (deg K) (m/sec) (m) 
D19_PWR Primary Power Common Stack1 Point 13.3 614 10.5 0.400 0.20 

D19_BOIL1 Boiler 1 - Superior2 Point 11.9 450 11.7 0.279 0.05 

D19_BOIL2 Boiler 2 - Superior2 Point 11.9 450 11.7 0.279 0.05 

D19_CEM1 Cement Pump 12 Point 10.4 750 43.5 0.130 0.20 

D19_CEM2 Cement Pump 22 Point 10.4 750 43.5 0.130 0.20 

D19_HTR1 Air Heater 1 - Dick's2 Point 7.2 533 10.8 0.300 0.05 

D19_HTR2A Air Heater 2 - Dick's, split into 2 stacks2 Point 10.5 533 3.2 0.300 0.05 

D19_HTR2B Air Heater 2 - Dick's, split into 2 stacks2 Point 10.5 533 3.2 0.300 0.05 

PROD_HTR Gas fired production heater2 Point 12.2 529 5.7 0.940 0.30 
1 Stack parameters based on vendor data. 
2 Stack parameters based on DOYON 19 drill rig and CD5 Minor Permit Application (SECOR 2005). 
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Table 3-6 Modeled Source Parameters – Infill Drilling Cont. 

Model ID Source Description Source Type 

Stack Parameters 

Release 
Height 

Plume 
Height 

Plume 
Width 

Initial 
Lat. 

Dimen. 

Initial 
Vert. 

Dimen. 
Vehicle 
Height2 NO2/NOX 

Ratios  (m) (m) (m) (m) (m) (m) 

RD_TAIL 
Mobile Drilling Support Equip on Access 
Road, tailpipe emissions 

Line Source 1 
(32 volumes) 

3.63 7.25 15.75 7.33 3.37 4.27 0.15 

RD_FUG 
Mobile Drilling Support Equip on Access 
Road, fugitive particulates 

Line Source 1 
(32 volumes) 

3.63 7.25 15.75 7.33 3.37 4.27 na 

          

Model ID Source Description Source Type 

Stack Parameters 

Release 
Height3   

Length 
of 

Side4 

Initial 
Lat. 

Dimen.5 

Initial 
Vert. 

Dimen.5   NO2/NOX 
Ratios  (m)   (m) (m) (m)   

NONMOB Non-Mobile Drilling Support Equip on Pad Volume 3.66   327.51 76.165 0.851   0.20 

PAD_DIST Pad Disturbed Area, fugitive particulates Volume 3.66   327.51 76.165 0.851   na 

1 Source Parameters Based on Haul Road Workgroup Guidance (USEPA 2012a): 

 Top of Plume Height – 1.7 x Vehicle Height. 

 Volume Source Release Height – 0.5 x Top of Plume height. 

 Width of Plume – Road Width + 6m for two lane roadways. Road width assumed to be 32 feet, based on sheet 22 in "GMT1 Permit Package 7-12-13.pdf" provided 
by CPAI. 

 Initial Sigma Vertical Dimension – Top of Plume / 2.15 (AERMOD User’s Guide, Table 3-1, USEPA 2004). 

 Initial Sigma Lateral Dimension – Width of Plume / 2.15 (AERMOD User’s Guide, Table 3-1, USEPA 2004). 
2 Typical truck height. 
3 Typical height of a 1-story structure. 
4 Approximate length of area where most wellsite activity will take place. 
5 AERMOD User’s Guide, Table 3-1 (USEPA 2004). 

 



AECOM Environment 3-17 

CPAI GMT1 Project Ambient Air Quality Impact Analysis October 2013 

Figure 3-7 Modeled Layout – Well Intervention 
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Table 3-7 Modeled Source Parameters – Well Intervention 

Model ID Source Description Source Type 

Stack Parameters 

Stack 
Height 

Stack 
Temp 

Stack 
Vel 

Stack 
Diam 

NO2/NOX 
Ratios (m) (deg K) (m/sec) (m) 

PROD_HTR Gas fired production heater1 Point 12.2 529 5.74 0.940 0.30 

WELLINT1 Well Intervention Heaters and Engines were combined, with 
emissions then divided between two sources2. Fuel 
consumption by this source is dominated by engines; 
therefore, the instack ratio is consistent with that. 

Point 3.70 644 41.60 0.356 0.20 

WELLINT2 Point 3.70 644 41.60 0.356 0.20 

1 Stack parameters based on CD5 Minor Permit Application (SECOR 2005). 
2 Stack parameters based on professional judgment following a comparison to similar equipment operating on the North Slope. 
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Table3-7 Modeled Source Parameters – Well Intervention (Cont.) 

Model ID Source Description Source Type 

Stack Parameters 

Release 
Height 

Plume 
Height 

Plume 
Width 

Initial 
Lat. 

Dimen. 

Initial 
Vert. 

Dimen. 
Vehicle 
Height2 NO2/NOX 

Ratios  (m) (m) (m) (m) (m) (m) 

RD_TAIL 
Mobile Drilling Support Equip on Access 
Road, tailpipe emissions 

Line Source 1 
(32 volumes) 

3.63 7.25 15.75 7.33 3.37 4.27 0.15 

RD_FUG 
Mobile Drilling Support Equip on Access 
Road, fugitive particulates 

Line Source 1 
(32 volumes) 

3.63 7.25 15.75 7.33 3.37 4.27 na 

          

Model ID Source Description Source Type 

Stack Parameters 

Release 
Height3   

Length 
of Side4 

Initial 
Lat. 

Dimen.5 

Initial 
Vert. 

Dimen.5   NO2/NOX 
Ratios  (m)   (m) (m) (m)   

NONMOB Non-Mobile Drilling Support Equip on Pad Volume 3.66   327.51 76.165 0.851   0.20 

PAD_DIST Pad Disturbed Area, fugitive particulates Volume 3.66   327.51 76.165 0.851   na 

1 Source Parameters Based on Haul Road Workgroup Guidance (USEPA 2012a): 

 Top of Plume Height – 1.7 x Vehicle Height. 

 Volume Source Release Height – 0.5 x Top of Plume height. 

 Width of Plume – Road Width + 6m for two lane roadways. Road width assumed to be 32 feet, based on sheet 22 in "GMT1 Permit Package 7-12-13.pdf" provided 
by CPAI. 

 Initial Sigma Vertical Dimension – Top of Plume / 2.15 (AERMOD User’s Guide, Table 3-1, USEPA 2004). 

 Initial Sigma Lateral Dimension – Width of Plume / 2.15 (AERMOD User’s Guide, Table 3-1, USEPA 2004). 
2 Typical truck height. 
3 Typical height of a 1-story structure. 
4 Approximate length of area where most wellsite activity will take place. 
5 AERMOD User’s Guide, Table 3-1 (USEPA 2004). 
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 Length of Side – 327.51 meters (Approximate length of area where most wellsite activity will 
take place) 

 Initial Lateral Dimension – 76.17 meters (AERMOD User’s Guide, Table 3-1) 

 Initial Vertical Dimension – 0.851 meter (AERMOD User’s Guide, Table 3-1) 

AERMOD was executed with a unitized (1g/sec) emission rate. The resulting concentration was then 
multiplied by the pollutant emissions to determine the AERMOD concentrations for each individual 
pollutant. 

3.9 Receptors 

Discrete modeling receptor sets were used for each modeling scenario. The receptor grids consisted of 
receptors placed at 25-meter intervals along the ambient boundary which was defined at the perimeter of 
the wellsite gravel pad, the extent of the Clover Material Source and at the edge of the active area 
surrounding the Nuiqsut camps, with remaining receptors placed at: 

 25-meter resolution extending from the ambient boundary outward at least 100 meters; 

 100-meter resolution extending from the 25 meter density receptors outward to 1 kilometers in 
each cardinal direction, and 

 250-meter resolution extending from the 100 meter density receptors outward to 2 kilometers in 
each cardinal direction. 

Flat terrain receptors were used for all near field modeling analyses based on a review of the terrain in 
the GMT1 Project area. An illustration of the receptor grid for each of the modeled scenarios is provided 
in Figure 3-8 through Figure 3-10. 

Figure 3-10, which shows the receptors for the Nuiqsut camps, also shows a set of receptors spaced 
10 degrees apart along an arc at a distance of 250 meters from the center of the area defined by the 
ambient air boundary. These receptors represent the distance to the nearest Nuiqsut resident. 

Dispersion modeling for all scenarios was also conducted for a single receptor representing the Nuiqsut 
Community. The receptor was located at 70.217° N, 150.995° W (NAD 83) and assigned an elevation of 
15.24 meters (50 feet), based on the approximate location of the community on Google Earth aerial 
photography. 

3.10 Offsite Sources 

As mentioned above, background pollutant concentrations are assumed to include impacts from 
emissions from existing emission sources in the region. Background concentrations calculated for this 
project were based on monitoring data collected through 2012. Thus, any significant offsite sources 
would be reflected in the background concentrations.  There are no other reasonably foreseeable 
development sources that would be large enough to create a significant concentration gradient in the 
impact area. Therefore, no offsite source inventory was included in the near field dispersion modeling 
analysis. 
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Figure 3-8 Receptor Grid – Scenarios for Activities on or Near the GMT1 Project Wellsite 
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Figure 3-9 Receptor Grid – Clover Material Source 
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Figure 3-10 Receptor Grid – Nuiqsut Camps 
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4.0   Key Far-field Dispersion Modeling Assumptions 

4.1 Modeling Methodology 

The purpose of the far field analysis was to quantify potential far-field air quality impacts to both ambient 
air concentrations and Air Quality Related Values (AQRVs) from air pollutant emissions of NOx, SO2, 
PM10, and PM2.5 that result from the drilling and operation of the GMT1 Project as detailed in Chapter 2. 
Nearby Reasonably Foreseeable Development (RFD) sources, not yet built and therefore, not included 
in the background ambient air quality data, were also explicitly modeled to quantify potential cumulative 
air quality and AQRV impacts. Ambient air quality impacts of NO2, SO2, PM10, and PM2.5 and AQRVs 
were analyzed at the U.S. Fish and Wildlife Service (USFWS)-identified sensitive Class II receptors 
within 185 miles (300 kilometers) of the GMT1 Project. Cumulative air quality impacts of NO2, SO2, PM10, 
and PM2.5 were also analyzed at the community of Nuiqsut. 

The analyses was performed using the USEPA-approved version of the CALPUFF modeling system 
(Version 5.8) that was subsequently modified by the USFWS to account for Polar Stereographic 
coordinate system (BLM 2012). The meteorological data for the analysis were processed with the latest 
version of Mesoscale Model Interface Program (MMIF), currently version 2.3p1, (ENVIRON 2012) to 
develop a meteorological wind field. All CALPUFF model options conform to the 2009 USEPA guidance 
(USEPA 2009) as applicable and all CALPOST model options and inputs will utilize FLAG 2010 
guidance and inputs (FLAG 2010). 

The community of Nuiqsut and sensitive Class II areas located within 185 miles (300 kilometer) of the 
GMT1 Project are listed in Table 4-1 and shown on Figure 4-1. Table 4-1 also lists the agency 
responsible for managing the area, and the PSD classification. 

Using the Project and RFD sources, the CALPUFF-predicted impacts will be compared with ambient air 
quality standards and post-processed to compute: 1) air quality impacts 2) AQRV impacts due to light 
extinction change for comparison to visibility impact thresholds; and 3) AQRV impacts due to deposition 
rates for comparison to sulfur (S) and nitrogen (N) deposition thresholds. 

4.2 GMT1 Project Simulation 

The scenario modeled in CALPUFF to assess far-field GMT1 Project impacts was the Infill Drilling 
scenario described in Chapter 2. This scenario’s emission inventory consists of a drill rig, a production 
heater, drill rig portable support equipment and attendant fugitive and tailpipe emissions from mobile 
equipment. This scenario is expected to provide the worst-case emissions with fuel combustion sources 
that will provide worst-case air quality and AQRV impacts. For conservatism with respect to the visibility, 
it was assumed that all filterable particulate matter, including that from non-combustion sources, was 
treated as elemental carbon and all condensable particulate matter was treated as secondary organic 
aerosols. The particulate speciation was based on data from AP-42 for representative engines and the 
MOVES model for mobile sources. The short-term modeled emission rate for the GMT1 Infill Drilling 
scenario is provided in Table 4-2 below. 

The GMT1 Project sources for the Infill Drilling scenario, as well as all RFD sources, were modeled as a 
single volume source with parameters provided in Table 4-3 below. Based on the coarse grid cell 
resolution of WRF/CALPUFF, it is expected that collocating all sources into a single low-level source will 
provide robust and conservative source impacts. 
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Figure 4-1 CALPUFF Domain and Sensitive Class II Receptors 
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Table 4-1 Sensitive Class II Areas 

Area of Concern Managing Agency 
PSD 

Classification 

Gates of the Arctic National Park Service II 

Alaska National Wildlife Refuge Fish and Wildlife Service II 

Nuiqsut Alaska Department of Environmental Conservation II 

 

Table 4-2 GMT1 Speciated Emissions for the Infill Drilling Scenario 

Facility 
SO2 

(g/s) 
NOx 
(g/s) 

Elemental 
Carbon 

(g/s) 

Secondary 
Organic 
Aerosol 

(g/s) 

GMT1 0.27 9.69 1.88 0.23 

 

Table 4-3 GMT1 and RFD Far-field Source Parameters 

Release Height (m) Sigma-Y (m) Sigma-Z (m) 

10 2.33 2.33 

 

4.3 Receptors 

The CALPUFF model receptors for the sensitive areas listed in Table 4-1 are shown in Figure 4-1. The 
sensitive Class II receptors were obtained from the 2012 NPRA Integrated Activity Plan (IAP)/EIS (BLM 
2012) CALPUFF modeling. A single receptor was also placed in the community of Nuiqsut to represent 
cumulative impacts at that location. The receptors located within the sensitive Class II areas have 
sufficient buffer for potential recirculation effects. 

4.4 Meteorological Input Data and Processing 

Three years (2007, 2008 and 2009) of the Weather Research and Forecasting (WRF) meteorological 
model output produced by the Bureau of Ocean and Energy Management (BOEM) (Zhang et al. 2013) 
was used as the meteorological dataset for input into the CALPUFF modeling. 

The WRF data was extracted for the air quality modeling domain and processed into CALPUFF-ready 
format using the MMIF meteorological preprocessor. MMIF version 2.3 was updated version 2.3p1 by 
the USFS to include look-up tables for the Moderate Resolution Imaging Spectroradiometer (MODIS) 
land use categories that were used in the WRF analysis. During MMIF processing, two corrupt hours of 
WRF data were identified (October 23, 2007 hour 24 and March 5, 2009 hour 17) and after discussion 
with USEPA Region 10 and the USFS, removed from the MMIF processing. As a result, CALPUFF was 
run with the years 2007 and 2009 split into two separate periods. The location of the extracted CALPUFF 
domain is shown in Figure 4-1. 
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The WRF model output was processed with MMIF with the following options selected: 

 Output for CALPUFF version 5.8; 

 The WRF vertical layers will be interpolated to the FLM/USEPA-recommended vertical layers 
using the TOP option; 

 The Pasquill- Gifford stability classes will be calculated with the Golder option; and 

 Planetary boundary layer heights were recalculated. 

CALPUFF was run in the same polar stereographic projection and 10-kilometer spatial resolution as the 
WRF data. The number and depth of vertical layers is consistent with USEPA specifications 
(USEPA 2009). 

4.5 Ozone and Ammonia Data 

Representative ozone and ammonia data is required for use in the chemical transformation of primary 
pollutant emissions. Ozone is used by CALPUFF to oxidize NOx and SO2 emissions within the modeling 
domain to nitric acid and sulfuric acid, respectively. The predicted nitric acid and sulfuric acid are then 
partitioned in CALPUFF between the gaseous and particulate nitrate and sulfate phases based on the 
available ammonia, ambient temperature and relative humidity. 

Hourly ozone data from the Nuiqsut station collected from 2008 through 2012 was processed into 
monthly averages for input into the CALPUFF model and provided in Table 4-4 below. A value of 
1.0 ppb for each month of the year was used as a conservative model input for ammonia. Based on a 
literature review for representative ammonia values in the area, provided in Appendix C, a 1.0 ppb value 
is highly conservative. 

Table 4-4 Monthly Average Ozone Data from Nuiqsut 

 Jan. Feb. March April May June July Aug. Sep. Oct. Nov. Dec. 

Ozone 
value 
(ppb) 

31.8 31.7 25.5 17.0 21.2 21.2 16.2 16.4 20.9 27.6 27.9 30.4 

 

4.6 Air Quality 

The CALPOST processor was used to obtain the appropriate averaging period for each criteria pollutant. 
Years 2007 and 2009 were each modeled in two separate periods separated by the erroneous WRF file, 
therefore, the two ‘period’ averages was obtained to conservatively represent the annual average. All air 
quality impacts presented in Chapter 5 are the maximum impacts from each of the 3 years (or 5 total 
periods due to 2007 and 2009 each having 2 periods per year). 

For both the PM10 and PM2.5 air quality impacts, the elemental carbon, secondary organic aerosol, 
secondary nitrates and secondary sulfates were combined to create a total Particulate Matter (PM) 
species that included both primary and secondary particulates. 

4.7 Visibility 

CALPUFF predicted 24-hour concentrations of nitrate, sulfate, PM10, PM2.5 and elemental carbon at each 
of the analyzed sensitive Class II receptors were processed using CALPOST following the procedures 
described in the FLAG 2010 document to estimate potential change in light extinction. This method uses 
seasonal natural background visibility conditions and monthly relative humidity factors provided in the 
FLAG 2010 report. Since natural background and relative humidity factors are only provided for Class I 
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PSD areas in FLAG, the values from the closest Class I area, Denali National Park, were used for both 
Class II sensitive areas. 

4.8 Deposition 

The POSTUTIL and CALPOST processor were used to determine annual deposition of total Sulfur and 
total Nitrogen from CALPUFF modeled deposition results at each sensitive Class II area. The results are 
expressed in kilograms per hectare per year (kg/ha/yr). 

4.9 Reasonably Foreseeable Development Sources 

As discussed in detail in Chapter 2, publicly available project information was reviewed to identify 
potential RFD sources. These sources were modeled using the same inputs and meteorology as the 
GMT1 Project sources. The predicted impacts from the GMT1 Project and RFD sources were combined 
so that a cumulative impact could be assessed. The RFD sources and their emissions are provided in 
Table 4-5 below. The RFD sources were modeled with the same source parameters as the GMT1 
sources provided in Table 4-3. Elevations for the RFD sources were obtained from the elevation of the 
WRF/CALPUFF grid cell in which they were located. The locations of the RFD sources are provided in 
Figure 4-2. 

Table 4-5 Reasonably Foreseeable Development Emissions 

Facility 
SO2 

(g/s) 
NOx 
(g/s) 

PM10 
(g/s) 

PM2.5 
(g/s) 

Shell Discoverer Camden Bay 0.25 86.9 5.2 5.04 

Eni Nikaitchuq Development 1.59 6.47 0.93 0.93 

TDX Deadhorse Power Plant 0.49 11.03 0.43 0.43 

Pioneer Oooguruk Development 2.12 6.96 1.01 1.04 

Brooks Range Petroleum North Shore 0.24 2.55 0.07 0.07 

ConocoPhillips Alpine CD5 0.65 2.69 0.12 0.12 

ExxonMobil Point Thomson Facility 0.88 4.61 0.58 0.58 

ConocoPhillips GMT2 0.26 5.30 0.19 0.19 

Brooks Range Petroleum Mustang 0.11 1.03 0.10 0.10 

BPXA Liberty 2.51 10.25 0.54 0.51 
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Figure 4-2 Reasonably Foreseeable Development Source Locations 
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5.0   Ambient Air Quality Impact Analysis Results 

The results of the ambient air quality dispersion modeling analyses for the GMT1 Project are presented 
in this Chapter. Both nearfield and farfield analyses are discussed below. The analyses were conducted 
according to the technical approaches, source emission rates, and stack parameters presented in 
Chapters 2, 3, and 4. 

5.1 Nearfield Dispersion Model Impacts 

5.1.1 Criteria Pollutant Cumulative Impact Analysis 

The results of the unmitigated GMT1 Project criteria pollutant cumulative impact analysis for scenarios 
with activities occurring on or near the wellsite are compared to the NAAQS/AAAQS in Table 5-1 
through Table 5-3. With the exception of short-term particulate emissions, the Infill Drilling and Well 
Intervention scenarios show compliance with the NAAQS/AAAQS. The 1-hour NO2 impact for the 
Access Road and Pad Construction Scenario is 117 percent of the NAAQS/AAAQS. 

Elevated 1-hour NO2 impacts predicted during the Access Road and Pad Construction Scenario are 
dominated by construction equipment engaged in road and pad construction. Because of highly 
conservative assumptions required to represent this highly transient activity in the dispersion modeling, 
the elevated impacts are surely higher than what is expected in reality. The most conservative of the 
assumptions leading to significant over predictions include: 

1) All potential construction equipment engaged in road and pad construction was assumed to be 
operating concurrent when in reality the equipment will be staged depending on what is being 
constructed (i.e., the access road construction will be completed prior to pad construction rather 
than concurrently as modeled) and which phase of construction is occurring (i.e., gravel 
placement and gravel compaction are unlikely to occur concurrently). 

2) All potential construction equipment engaged in road and pad construction was assumed to 
operate every day of the entire construction phase. 

As a first step in mitigating these impacts, the modeling should be refined to reduce the conservatism to 
understand if mitigation is even necessary. 

The high 24-hour PM2.5 and 24-hour PM10 impacts shown in the tables can be attributed to fugitive dust 
associated with windblown and vehicular disturbance of dirt on the drilling pad and access road. For the 
unmitigated case, 75 percent control of fugitive dust based on watering was assumed. For comparison, 
impacts were also predicted assuming that fugitive dust control would be more comprehensive and 
consistent with North Slope best practices which require watering at the first sign of dust. For this 
mitigated case, 100 percent control of fugitive dust sources was assumed and the dispersion modeling 
was conducted a second time for these scenarios. Table 5-4 through Table 5-6  provides the dispersion 
modeling results for the mitigated case which demonstrates compliance with 24-hour particulate 
NAAQS/AAAQS for each of the three scenarios. 

Table 5-7 provides model predicted criteria pollutant impacts for activities associated with the Clover 
Material Source. This table shows these activities demonstrate compliance with the NAAQS/AAQS for all 
criteria pollutants and averaging periods. 

Table 5-8 shows the criteria pollutant impact analysis for the GMT1 Project man camps located to the 
north of the community of Nuiqsut for receptors covering the local impact area outside the ambient air 
boundary. Table 5-9 provides impacts specifically predicted on receptors located a distance away from 
the man camps equivalent to the distance of the camps to the nearest Nuiqsut resident. Tables 5-8 
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and 5-9 both demonstrate that impacts from this activity will be below the NAAQS/AAQS for all criteria 
pollutants and averaging periods. 

For the three scenarios with activities on or near the GMT1 wellsite as well as the Clover Material Source 
activity, dispersion modeling was also conducted using a single receptor representing the community of 
Nuiqsut. Table 5-10 provides the results, indicating compliance with the NAAQS/AAAQS for all 
scenarios, for all criteria pollutants and averaging periods. 

5.1.2 Air Toxics Impact Analysis 

As described in Chapter 3, AERMOD dispersion modeling was also used to assess short-term (acute) 
exposure as well as long-term risk from air toxics. Short-term (1-hour) air toxics concentrations were 
compared to acute Reference Exposure Levels (RELs), as shown in Table 5-11. RELs are defined as 
concentrations at or below which no adverse health effects are expected. No RELs are available for ethyl 
benzene and n-hexane; instead, the available Immediately Dangerous to Life or Health divided by 10 
(IDLH/10) values were used. These IDLH values are determined by the National Institute for 
Occupational Safety and Health and were obtained from USEPA's Air Toxics Database (USEPA 2011). 
These values are approximately comparable to mild effects levels for 1-hour exposures. Table 5-11 
provides the acute exposure assessment. Maximum modeled 1-hour concentrations were below the 
criteria levels for each of the air toxics evaluated. 

Table 5-11 also provides the non-carcinogenic long-term exposure assessment, where annual modeled 
concentrations for each of the air toxics were compared directly to the Reference Concentrations for 
Chronic Inhalation (RfCs). An RfC is defined by USEPA as the continuous inhalation exposure 
concentration at which no long-term adverse health effects are expected. RfCs exist for both non-
carcinogenic and carcinogenic effects on human health (USEPA 2012b). Annual modeled 
concentrations were below the RfCs for each of the air toxics evaluated. 

Long-term cancer risk was analyzed by applying USEPA’s unit risk factors (based on 70-year exposure) 
and an adjustment factor to the annual modeled concentrations. The adjustment factor represents the 
ratio of projected exposure time to 70 years. Two exposure scenarios were evaluated: a most likely 
exposure (MLE) scenario and one reflective of the maximally exposed individual (MEI). 

The MLE exposure duration was assumed to be 9 years, which corresponds to the mean duration that a 
family remains at a residence (USEPA 1993). This duration corresponds to an adjustment factor of 9/70 
= 0.13. The duration of exposure for the MEI is assumed to be 30 years (i.e., the Life of Project), 
corresponding to an adjustment factor of 30/70 = 0.43. 

A second adjustment was made for time spent at home versus time spent elsewhere. For the MLE 
scenario, the at-home time fraction is 0.64 (USEPA 1993), and it was assumed that during the rest of the 
day the individual would remain in an area where annual air toxics concentrations would be one quarter 
as large as the maximum annual average concentration. Therefore, the MLE adjustment factor was 
(0.13) x [(0.64 x 1.0) + (0.36 x 0.25)] = 0.0949. The MEI scenario assumed that the individual is at home 
100 percent of the time, for a final adjustment factor of (0.43 x 1.0) = 0.43. 

After the unit risk factors and adjustment factors were applied to the annual modeled concentrations, the 
cancer risk for each constituent was summed to provide an estimate of the total inhalation cancer risk. 
Table 5-12 shows that the total cancer risk for both the MLE and MEI scenarios are less than 1.0E-06 
which represents a one-in-one-million cancer risk. 

An air toxics impact analysis was also performed for the single receptor representing the Nuiqsut 
Community.  Table 5-13 shows that maximum modeled 1-hour and annual concentrations were below 
the criteria levels at the Nuiqsut Community receptor for each of the air toxics evaluated. Table 5-14 
shows a less than a one-in-one-million cancer risk at the Nuiqsut Community receptor for both the MLE 
and MEI exposure scenarios. 
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5.1.3 Ambient Ozone Cumulative Impact Analysis 

Currently, there is no USEPA-recommended modeling approach for conducting an ozone ambient air 
quality impact analysis for this project. Therefore, to understand potential project impacts to existing 
ambient ozone concentrations several aspects of the ozone conditions on the Alaskan North Slope have 
been investigated and summarized. This includes a review of the recent emission trends of ozone 
precursors, a review of existing monitoring data, and a review of recent literature that details polar ozone 
trends and chemistry. From this analysis it is clear that regional ozone concentrations are low, well below 
the NAAQS/AAAQS, and not correlated to levels of anthropogenic precursor emissions. From this it is 
easy to conclude that the small increase in regional precursor emissions that occur as a result of the 
project will have negligible effect on existing background ozone concentrations; therefore, regional ozone 
levels will remain well below the NAAQS/AAAQS. 

An analysis of recent ozone observations at locations on the Alaskan North Slope indicate that the 
maximum 1-hour concentration was 73 ppbv while the maximum 8-hour measurement was 50 ppbv. The 
hourly concentration represents 61 percent of the hourly NAAQS/AAAQS while the 8-hour concentration 
represents 67 percent of the 8-hour NAAQS/AAAQS (Shell 11/23/09 Supp. App.). 

These ozone levels are typical of the long term trend which shows that regional ozone levels have 
remained low and essentially unchanged even in light of significant changes to regional precursor 
production leading to the conclusion that regional ozone levels are poorly correlated to regionally 
produced anthropogenic precursor emissions. Substantial oil production began at Prudhoe Bay in 1977 
resulting in the start of a significant increase in ozone precursors from anthropogenic sources in North 
Slope Borough. Since that time the magnitude of these anthropogenic precursor emissions increased as 
oil production peaked and then decreased following trends in oil production. According to the 2008 
National Emission Inventory (NEI), estimated emissions of ozone precursors from all sources in North 
Slope Borough were approximately 37,300 tons per year of NOx and 1,300 tons per year of VOC. These 
2008 emissions represent a decrease of 11 percent and 28 percent from the 2002 NEI inventory values 
for NOx and VOCs, respectively. Even with these changes in regional precursor load, ozone trends have 
remained essentially unchanged. The National Oceanic and Atmospheric Administration’s (NOAA) Earth 
System Research Laboratory (ESRL) Global Monitoring Division (GMD) has been recording tropospheric 
ozone measurements since 1973 at Barrow. These observations provide a continuous and robust 
dataset that are useful to assess ozone trends, averages and other useful information for the North 
Slope area. The Barrow data was extensively analyzed by Helmig et. al. (2007) who found that over the 
long term, no statistically significant trend has been observed in the Barrow data although a slight 
increase of 0.05 (± 0.08) ppbv per year has been observed since monitoring began. This slight increase 
does not correlate to regional anthropogenic production of precursors which has increased and 
decreased over that time frame. 

This lack of connection between anthropogenic precursor emissions and regional ozone levels is also 
demonstrated by examining diurnal ozone trends. The lack of a diurnal trend in measured ozone 
concentrations is an indicator that ozone production through photochemistry involving precursor 
emissions and sunlight is not a significant source of regional ozone. Ground level ozone is formed 
through many complex chemical reactions involving precursors (NOx, VOC, and CO) and sunlight. A 
correlation of measured concentrations to sunlight (i.e., a diurnal trend) would be an indicator that ozone 
formation is the result of the presence of precursors; however, that correlation is not observed regionally 
on the North Slope. Again using the long-term ozone data measured at Barrow, Helmig et al., found that 
the ozone levels at Barrow are generally stable on an hourly, daily and a long-term average basis. On 
average, only 1.8 percent (± 3.1 percent) of the hourly data exceeds the 1.5 times the annual median 
ozone value, the criteria in the study to denote extreme high events. This lack of diurnal variation 
demonstrates that local formation of ozone from regional precursors is not prevalent on the North Slope. 

Though it is theoretically possible for ozone production to occur regionally as a result of precursor 
emissions, it simply does not dominate measured ozone levels leading to the lack of sensitivity of ozone 
levels to regional precursor production. In terms of local ozone production, according to Helmig et al. 
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“…models show that a considerable amount of ozone can be photochemically formed near the surface 
during daytime hours over polar snow.” However, an analysis of the diurnal ozone pattern at Barrow 
indicates a very small, ~1 ppbv, amplitude within the daily ozone cycle pointing to very little local ozone 
formation. It is expected that the complex snow chemistry, clean (low NOx) maritime air, enhanced ozone 
deposition and halogen chemistry act as ozone sinks and negate any local production. In addition, 
monitored ozone data represent the net effects of atmospheric mixing and dynamics as opposed to an 
artificial surface layer in a photochemical model that cannot account for actual mixing and the known 
ozone sinks. 

After an examination of long-term and short-term ozone trends and comparing those to trends in regional 
levels of anthropogenic precursors it is clear that regional ozone levels are not sensitive to changes in 
regional levels of anthropogenic precursor emissions. The evidence clearly indicates that small changes 
in regional precursor loading as a result of the GMT1 Project and RFD sources will have negligible effect 
on already low regional background ozone concentrations due to lack of sensitivity of regional ozone 
concentrations to regionally produced anthropogenic precursors. 

5.1.4 Secondary PM2.5 Formation 

Secondary PM2.5 formation is a complex photochemical reaction that requires a mix of precursor 
atmospheric pollutants in sufficient quantities for significant secondary formation to occur. The major 
precursor pollutants that result in the formation of secondary PM2.5 are SO2 and NOx, although the GMT1 
Project emits far more NOx than SO2, eliminating the need to consider sulfate formation. 

The AERMOD dispersion model does not have the capability to account for secondary particulate 
formation when predicting particulate impacts. Therefore, to account for secondary PM2.5 formation in 
nearfield model predicted concentrations in this ambient air quality impact analysis, the 5-year average 
of the maximum (i.e., highest-first-high) 24-hour modeled concentration was used to compare to the 
24-hour PM2.5 NAAQS/AAAQS rather than the 98th percentile value. This screening level approach to 
predicting the design value accounts for secondary particulate formation according to the USEPA Office 
of Air Quality Planning and Standards (USEPA 2010). Since the CALPUFF model can account for 
secondary particulate formation, this screening level approach was not necessary in the far-field 
modeling analysis. 

Even without relying on the screening level approach, an analysis conducted by USEPA Region 10 for a 
similar source shows that contributions to impacts from secondary PM2.5 formation will be small. When 
discussing secondary particulate formation from diesel fuel fired combustion sources, USEPA Region 10 
in the Supplemental Statement of Basis Permit Noble Discoverer Drillship – Beaufort and Chukchi Sea 
Exploration Drilling Program (USEPA Region 10 2011), indicated that secondary formation of PM2.5 will 
generally be low near the emission release point, where modeled concentrations are highest, because 
there has not been enough time for the secondary chemical reactions to occur. Instead, secondary PM2.5 
impacts will generally occur farther from the emission source. Applying this to the GMT1 project 
combustion sources, it is therefore unlikely that maximum primary PM2.5 impacts and maximum 
secondary PM2.5 impacts from GMT1 Project combustion sources will occur at the same time (paired in 
time) or location (paired in space), providing assurance that emissions from secondary formation of 
PM2.5 will not threaten compliance with the NAAQS/AAAQS in the nearfield. 

Based on a review of existing monitoring data across the Alaskan North Slope, USEPA Region 10 
determined that available PM2.5 monitoring data from the onshore communities along the Beaufort and 
Chukchi Seas, and in potential transport areas where monitoring is performed, show low levels of PM2.5, 
generally in the range of 2 µg/m3 (USEPA Region 10 2011). USEPA Region 10 went on to say that the 
higher PM2.5 values recorded on monitors in the North Slope generally occur on days where windblown 
dust or fires are believed to be contributing factors. Based on this information, USEPA Region 10 
asserted that, there is no indication that secondary formation of PM2.5 from existing sources in the North 
Slope is currently causing or contributing to a violation of the PM2.5 NAAQS in the onshore communities. 
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To contrast this assessment of PM2.5 concentrations in North Slope communities, USEPA Region 10 had 
the following to say about the large precursor loading from Prudhoe Bay stationary sources (USEPA 
Region 10 2011): 

“As a point of comparison, however, actual emissions of NOx from point sources in the North Slope 
oil and gas fields near Deadhorse are approximately 65,000 tpy, yet the total (not just the 
secondary) PM2.5 concentrations in Deadhorse are quite low. Given the amount of NOx emissions to 
be authorized under these permits in comparison to NOx emissions in the North Slope area in 
general, it is unlikely that NOx emissions from the Discoverer and the Associated Fleet would be 
expected to cause or contribute to a violation of the PM2.5 NAAQS given the generally low levels of 
PM2.5 recorded at monitoring stations in the area.” 

Given that GMT1 project NOx emissions are on the order of 100 TPY during a typical production year 
and much less than those from the Shell Discoverer and the Associated Fleet which were permitted at 
336 tpy, the statements made by USEPA Region10 with respect to the Discoverer are equally applicable 
to the GMT1 Project. 

In summary, evidence compiled by USEPA Region 10 suggests that secondary PM2.5 formed from 
precursor emissions on the Alaskan North Slope is low even in light of large precursor emissions. 
Therefore, precursor emissions from the relatively small GMT1 Project will not result in significant 
secondarily formed PM2.5. Furthermore, excluding windblown fugitive dust contributions, the model 
predicted PM2.5 impacts indicates that a significant margin of safety exists before the PM2.5 
NAAQS/AAAQS would be threatened even with the conservatism that has been built into the analysis. 
This conservatism includes:  1) assuming that maximum direct and secondary PM2.5 impacts occur at the 
same location and time, and 2) comparing highest-first-high model predicted impacts to the 
NAAQS/AAAQS in accordance with the USEPA-recommended screening approach. Based on this 
assessment, it is clear that the PM2.5 NAAQS/AAAQS will be protected when accounting for secondary 
precursors and that it is not appropriate or necessary to use a photochemical model to further evaluate 
secondary PM2.5 formation in this near-field AERMOD modeling exercise. 

5.1.5 Lead 

The primary source of lead emissions from combustion sources results from lead additives contained in 
some fuels and subsequently emitted during combustion. Since lead is not an additive to any source 
fuels, lead will only be present at trace element levels as a result of engine lubricant constituents or as a 
result of engine wear and will be negligible. Currently, the only liquid fuel type containing a lead additive 
is leaded aviation gasoline used in piston-engine aircraft which are not part of the temporary source 
inventory. 

Therefore, lead emissions from all GMT1 project emission units will be negligible, and source emissions 
will not cause or contribute to an exceedance of the lead NAAQS. 

5.1.6 Nearfield Conclusions 

The base case criteria pollutant impact analysis demonstrates compliance with all criteria pollutant 
NAAQS/AAAQS for all averaging periods with the following exceptions: 

 Unmitigated fugitive dust case 24-hour particulate impacts exceed the NAAQS/AAAQS for the 
three scenarios with activities on or near the drilling pad (Infill Drilling, Well Intervention, and 
Access Road and Pad Construction). Fugitive dust sources are responsible for the high impacts. 
Mitigating these impacts by assuming best-practices control of fugitive dust emissions through a 
comprehensive watering program demonstrates compliance with the 24-hour PM2.5 and 24-hour 
PM10 NAAQS/AAAQS for all scenarios. 

 1-hour NO2 impacts exceed the NAAQS/AAAQS for the Access Road and Pad Construction 
scenario. These high impacts can be attributed to highly conservative modeling assumptions 
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necessary to represent this highly transient activity. A more realistic modeled scenario could be 
built in which sources do not all operate contemporaneously would likely demonstrate 
compliance with the NAAQS/AAAQS. 
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Table 5-1 GMT1 Project Cumulative Impacts Compared to Established Ambient Criteria for 
Infill Drilling – Unmitigated Fugitive Dust Case 

Pollutant 
Averaging 

Period Rank 1 

Maximum 
Model 

Predicted 
Concentration

(µg/m3) 

Ambient 
Background

(µg/m3) 
Total 

(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of NAAQS/
AAAQS 

CO 
1-hour H2H 915 2291 3206 40,000 8 

8-hour H2H 420 1146 1566 10,000 16 

SO2 

1-hour 99th 3.42 23.6 27.02 196 14 

3-hour H2H 3.40 39.3 42.70 1,300 3 

24-hour H2H 2.84 34 36.84 365 10 

Annual MAX 0.46 2.60 3.06 80 4 

NO2 
1-hour 98th 109.5 35.8 145.3 188 77 

Annual MAX 42.3 3.8 46.1 100 46 

PM10 24-hour H1H 177.1 53 230.1 150 153 

PM2.5 
24-hour H1H 34.1 3 37.1 35 106 

Annual MAX 5.83 3 8.83 12 74 
1 H1H: Highest value across all five modeled years. 

 H2H: Highest Second Highest value across all five modeled years. 

 98th: Average across all five modeled years of the 98th percentile of 1-hour daily maximum predicted 
concentrations. 

 99th: Average across all five modeled years of the 99th percentile of 1-hour daily maximum predicted 
concentrations. 

 MAX: Maximum period impact from among all individual modeled years. 
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Table 5-2 GMT1 Project Cumulative Impacts Compared to Established Ambient Criteria for 
Well Intervention – Unmitigated Fugitive Dust Case 

Pollutant 
Averaging 

Period Rank 1 

Maximum 
Model 

Predicted 
Concentration 

(µg/m3) 

Ambient 
Background

(µg/m3) 
Total 

(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/
AAAQS 

CO 
1-hour H2H 495 2300 2795 40,000 7 

8-hour H2H 328 1150 1478 10,000 15 

SO2 

1-hour 99th 3.42 23.6 27.02 196 14 

3-hour H2H 3.40 39.3 42.70 1,300 3 

24-hour H2H 2.84 34 36.84 365 10 

Annual MAX 0.42 2.60 3.02 80 4 

NO2 
1-hour 98th 127.0 35.7 162.7 188 87 

Annual MAX 7.4 3.8 11.2 100 11 

PM10 24-hour H1H 213.6 53 266.6 150 178 

PM2.5 
24-hour H1H 32.1 3 35.1 35 100 

Annual MAX 1.80 3 4.80 12 40 
1 H1H: Highest value across all five modeled years. 

 H2H: Highest Second Highest value across all five modeled years. 

 98th: Average across all five modeled years of the 98th percentile of 1-hour daily maximum predicted 
concentrations. 

 99th: Average across all five modeled years of the 99th percentile of 1-hour daily maximum predicted 
concentrations. 

 MAX: Maximum period impact from among all individual modeled years. 
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Table 5-3 GMT1 Cumulative Impacts Compared to Established Ambient Criteria for Pad and 
Access Road Construction – Unmitigated Fugitive Dust Case 

Pollutant 
Averaging 

Period Rank 1 

Maximum 
Model 

Predicted 
Concentration

(µg/m3) 

Ambient 
Background

(µg/m3) 
Total 

(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/
AAAQS 

CO 
1-hour H2H 1523 2300 3823 40,000 10 

8-hour H2H 1009 1150 2159 10,000 22 

SO2 

1-hour 99th 3.34 23.6 26.94 196 14 

3-hour H2H 3.43 39.3 42.73 1,300 3 

24-hour H2H 1.78 34 35.78 365 10 

Annual MAX 0.09 2.60 2.69 80 3 

NO2 
1-hour 98th 184.4 35.7 220.1 188 117 

Annual MAX 31.25 3.76 35.01 100 35 

PM10 24-hour H1H 213.6 53 266.6 150 178 

PM2.5 
24-hour H1H 40.1 3 43.1 35 123 

Annual MAX 5.22 3 8.22 12 68 
1 H1H: Highest value across all five modeled years. 

 H2H: Highest Second Highest value across all five modeled years. 

 98th: Average across all five modeled years of the 98th percentile of 1-hour daily maximum predicted 
concentrations. 

 99th: Average across all five modeled years of the 99th percentile of 1-hour daily maximum predicted 
concentrations. 

 MAX: Maximum period impact from among all individual modeled years. 
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Table 5-4 GMT1 Cumulative Impacts Compared to Established Ambient Criteria for Infill 
Drilling – Mitigated Fugitive Dust Case 

Pollutant 
Averaging 

Period 
Rank 

1 

Maximum 
AERMOD 
Predicted 

Concentration
(µg/m3) 

Ambient 
Background 

(µg/m3) 
Total 

(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/
AAAQS 

PM10 24-hour H2H 36.1 53 89.1 150 59 

PM2.5 24-hour H1H 15.6 3 18.6 35 53 

1 H1H: Highest value across all five modeled years. 

 H2H: Highest Second Highest value across all five modeled years. 

 

Table 5-5 GMT1 Cumulative Impacts Compared to Established Ambient Criteria for Well 
Intervention – Mitigated Fugitive Dust Case 

Pollutant 
Averaging 

Period Rank 1 

Maximum 
AERMOD 
Predicted 

Concentration
(µg/m3) 

Ambient 
Background

(µg/m3) 
Total 

(µg/m3) 

NAAQS/ 
AAQS 
(µg/m3) 

% of 
NAAQS/
AAAQS 

PM10 24-hour H2H 29.2 53 82.2 150 55 

PM2.5 24-hour H1H 25.2 3 28.2 35 81 

1 H1H: Highest value across all five modeled years. 

 H2H: Highest Second Highest value across all five modeled years. 

 

Table 5-6 GMT1 Cumulative Impacts Compared to Established Ambient Criteria for Access 
Road and Pad Construction – Mitigated Fugitive Dust Case 

Pollutant 
Averaging 

Period Rank 1 

Maximum 
AERMOD 
Predicted 

Concentration
(µg/m3) 

Ambient 
Background 

(µg/m3) 
Total 

(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/
AAAQS 

PM10 24-hour H2H 70.1 53 123.1 150 82 

PM2.5 24-hour H1H 14.5 3 17.5 35 50 

1 H1H: Highest value across all five modeled years. 

 H2H: Highest Second Highest value across all five modeled years. 
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Table 5-7 GMT1 Project Cumulative Impacts Compared to Established Ambient Criteria for 
Activities within the Clover Material Source 

Pollutant 
Averaging 

Period Rank 1 

Maximum 
AERMOD 
Predicted 

Concentration 
(µg/m3) 

Ambient 
Background

(µg/m3) 
Total 

(µg/m3) 

NAAQS/ 
AAQS 
(µg/m3) 

% of 
NAAQS/
AAAQS 

CO 
1-hour H2H 1939 2300 4239 40,000 11 

8-hour H2H 1121 1150 2271 10,000 23 

SO2 

1-hour 99th 16.22 23.6 39.82 196 20 

3-hour H2H 30.04 39.3 69.34 1,300 5 

24-hour H2H 6.44 34 40.44 365 11 

Annual Max 0.11 2.60 2.71 80 3 

NO2 
1-hour 98th 130.6 35.7 166.3 188 88 

Annual Max 36.87 3.76 40.63 100 41 

PM10 24-hour H1H 11.4 53 64.4 150 43 

PM2.5 
24-hour H1H 11.1 3 14.1 35 40 

Annual Max 3.74 3 6.74 12 56 
1 H1H: Highest value across all five modeled years. 

 H2H: Highest Second Highest value across all five modeled years. 

 98th: Average across all five modeled years of the 98th percentile of 1-hour daily maximum predicted 
concentrations. 

 99th: Average across all five modeled years of the 99th percentile of 1-hour daily maximum predicted 
concentrations. 

 MAX: Maximum period impact from among all individual modeled years. 
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Table 5-8 GMT1 Project Cumulative Impacts Compared to Established Ambient Criteria for 
Man Camps Located Near Nuiqsut – Full Receptor Grid 

Pollutant 
Averaging 

Period Rank 1 

Maximum 
AERMOD 
Predicted 

Concentration 
(µg/m3) 

Ambient 
Background 

(µg/m3) 
Total 

(µg/m3) 

NAAQS/ 
AAQS 
(µg/m3) 

% of 
NAAQS/ 
AAAQS 

CO 
1-hour H2H 421 2291 2712 40,000 7 

8-hour H2H 192 1146 1338 10,000 13 

SO2 

1-hour 99th 0.49 23.6 24.09 196 12 

3-hour H2H 0.46 39.3 39.76 1,300 3 

24-hour H2H 0.29 34 34.29 365 9 

Annual MAX 0.067 2.60 2.667 80 3 

NO2 
1-hour 98th 106.89 35.75 142.64 188 76 

Annual MAX 14.28 3.76 18.04 100 18 

PM10 24-hour H1H 8.86 53 61.86 150 41 

PM2.5 
24-hour H1H 8.79 3 11.79 35 34 

Annual MAX 1.75 3 4.75 12 40 
1 H1H: Highest value across all five modeled years. 

 H2H: Highest Second Highest value across all five modeled years. 

 98th: Average across all five modeled years of the 98th percentile of 1-hour daily maximum predicted 
concentrations. 

 99th: Average across all five modeled years of the 99th percentile of 1-hour daily maximum predicted 
concentrations. 

 MAX: Maximum period impact from among all individual modeled years. 
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Table 5-9 GMT1 Project Cumulative Impacts Compared to Established Ambient Criteria for 
Man Camps Located Near Nuiqsut – Nearest Residence Receptor Grid 

Pollutant 
Averaging 

Period Rank 1 

Maximum 
AERMOD 
Predicted 

Concentration 
(µg/m3) 

Ambient 
Background

(µg/m3) 
Total 

(µg/m3) 

NAAQS/ 
AAQS 
(µg/m3) 

% of 
NAAQS/
AAAQS 

CO 
1-hour H2H 376 2291 2667 40,000 7 

8-hour H2H 139 1146 1285 10,000 13 

SO2 

1-hour 99th 0.42 23.6 24.02 196 12 

3-hour H2H 0.31 39.3 39.61 1,300 3 

24-hour H2H 0.15 34 34.15 365 9 

Annual MAX 0.021 2.60 2.621 80 3 

NO2 
1-hour 98th 92.67 35.75 128.42 188 68 

Annual MAX 5.62 3.76 9.38 100 9 

PM10 24-hour H1H 4.45 53 57.45 150 38 

PM2.5 
24-hour H1H 3.97 3 6.97 35 20 

Annual MAX 0.53 3 3.53 12 29 
1 H1H: Highest value across all five modeled years. 

 H2H: Highest Second Highest value across all five modeled years. 

 98th: Average across all five modeled years of the 98th percentile of 1-hour daily maximum predicted 
concentrations. 

 99th: Average across all five modeled years of the 99th percentile of 1-hour daily maximum predicted 
concentrations. 

 MAX: Maximum period impact from among all individual modeled years. 
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Table 5-10 GMT1 Project Cumulative Impacts Compared to Established Ambient Criteria at the Community of Nuiqsut 

Pollutant 
Averaging 

Period Rank 

Maximum AERMOD Predicted Concentrations (µg/m3) 

Ambient 
Background

(µg/m3) 
Total 

(µg/m3) 

NAAQS/
AAAQS 
(µg/m3) 

% of 
NAAQS/ 
AAAQS 

Infill 
Drilling 

Well 
Interv. 

Pad & 
Access 
Road 

Constr. 

Clover 
Material 
Source Max 

CO 
1-hour H2H 25.03 22.58 68.07 163.82 163.8 2291 2455 40,000 6 

8-hour H2H 3.20 2.88 8.69 24.53 24.5 1146 1170 10,000 12 

SO2 

1-hour 99th 0.052 0.044 0.045 1.40 1.4 23.6 25.0 196 13 

3-hour H2H 0.034 0.031 0.062 1.06 1.1 39.3 40.4 1,300 3 

24-hour H2H 0.006 0.005 0.010 0.19 0.2 34 34.2 365 9 

Annual MAX 0.0003 0.0002 0.0001 0.0009 0.0009 2.60 2.6 80 3 

NO2 
1-hour 98th 6.42 8.24 9.93 39.30 39.3 35.8 75.0 188 40 

Annual MAX 0.050 0.008 0.030 0.095 0.095 3.8 3.9 100 4 

PM10 24-hour H6H 1.48 1.44 1.60 0.94 1.6 53 54.6 150 36 

PM2.5 
24-hour H1H 0.37 0.35 0.62 0.63 0.6 3 3.6 35 10 

Annual MAX 0.004 0.001 0.003 0.005 0.005 3 3.0 12 25 
1 H1H: Highest value across all five modeled years. 

 H2H: Highest Second Highest value across all five modeled years. 

 98th: Average across all five modeled years of the 98th percentile of 1-hour daily maximum predicted concentrations. 

 99th: Average across all five modeled years of the 99th percentile of 1-hour daily maximum predicted concentrations. 

 MAX: Maximum period impact from among all individual modeled years. 
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Table 5-11 Air Toxics Acute Exposure Assessment and Long-term Non-carcinogenic 
Exposure Assessment 

Pollutant 

REL  
(1-hour) 
(µg/m3) 

Maximum Modeled 
1-hour 

Concentration 
(µg/m3) 

Non-carcinogenic 
RfC3 

(Annual) 
(µg/m3) 

Maximum Modeled
Annual 

Concentration 
(µg/m3) 

Benzene 1300 1 3.3 30 0.060 

Ethyl benzene 37000 1 0.5 5,000 0.0017 

Formaldehyde 350000 2 1.8 1,000 0.050 

n-Hexane 22000 1 68.9 100 0.49 

Toluene 390000 2 2.6 700 0.031 

Xylene 55 1 1.1 10 0.016 
1 USEPA Air Toxics Database, Table 2 (USEPA 2011). 
2 No REL available for these air toxics. Values shown are from (IDLH/10), USEPA Air Toxics Database, 

Table 2 (USEPA 2011). 
3 USEPA Air Toxics Database, Table 1 (USEPA 2012b). 

 

 

Table 5-12 Air Toxics Long-term Cancer Risk Analysis 

Exposure 
Scenario1 Pollutant 

Maximum 
Modeled Annual 
Concentration 

(µg/m3) 

Carcinogenic 
Unit Risk 
Factor2 

(1/µg/m3) 

Exposure 
Adjustment 

Factor 
Cancer 

Risk 

MLE Benzene 0.060 7.8E-06 0.0949 4.43E-08 

MLE Ethyl benzene 0.0017 2.5E-06 0.0949 3.92E-10 

MLE Formaldehyde 0.050 1.3E-05 0.0949 6.12E-08 

Total Inhalation Cancer Risk 1.06E-07 

MEI Benzene 0.060 7.8E-06 0.43 2.01E-07 

MEI Ethyl benzene 0.0017 2.5E-06 0.43 1.78E-09 

MEI Formaldehyde 0.050 1.3E-05 0.43 2.77E-07 

Total Inhalation Cancer Risk 4.80E-07 
1 MLE = most likely exposure; MEI = maximally exposed individual. 
2 USEPA Air Toxics Database, Table 1 (USEPA 2012b). 
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Table 5-13 Air Toxics Acute Exposure Assessment and Long-term Non-carcinogenic 
Exposure Assessment for Nuiqsut Community Receptor 

Pollutant 

REL  
(1-hour) 
(g/m3) 

Maximum 
Modeled 
1-hour 

Concentration
(g/m3) 

Non-carcinogenic 
RfC3 

(Annual) 
(g/m3) 

Maximum Modeled 
Annual Concentration 

(g/m3) 

Benzene 1300 1 0.19 30 3.80E-05 

Ethyl benzene 37000 1 0.029 5,000 1.05E-06 

Formaldehyde 350000 2 0.10 1,000 3.15E-05 

n-Hexane 22000 1 3.89 100 3.11E-04 

Toluene 390000 2 0.15 700 1.98E-05 

Xylene 55 1 0.061 10 1.01E-05 
1 USEPA Air Toxics Database, Table 2 (USEPA 2011). 
2 No REL available for these air toxics. Values shown are from (IDLH/10), USEPA Air Toxics Database, 

Table 2 (USEPA 2011). 
3 USEPA Air Toxics Database, Table 1 (USEPA 2012b). 

 

 

Table 5-14 Air Toxics Long-term Cancer Risk Analysis for Nuiqsut Community Receptor 

Exposure 
Scenario1 Pollutant 

Maximum 
Modeled Annual 
Concentration 

(µg/m3) 

Carcinogenic 
Unit Risk 
Factor2 

(1/µg/m3) 

Exposure 
Adjustment 

Factor 
Cancer 

Risk 

MLE Benzene 3.80E-05 7.8E-06 0.0949 2.82E-11 

MLE Ethyl benzene 1.05E-06 2.5E-06 0.0949 2.49E-13 

MLE Formaldehyde 3.15E-05 1.3E-05 0.0949 3.89E-11 

Total Inhalation Cancer Risk 6.73E-11 

MEI Benzene 3.80E-05 7.8E-06 0.43 1.28E-10 

MEI Ethyl benzene 1.05E-06 2.5E-06 0.43 1.13E-12 

MEI Formaldehyde 3.15E-05 1.3E-05 0.43 1.76E-10 

Total Inhalation Cancer Risk 3.05E-10 
1 MLE = most likely exposure; MEI = maximally exposed individual. 
2 USEPA Air Toxics Database, Table 1 (USEPA 2012b). 
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5.1.7 Comparison of Near-field Model Predicted Impacts to Ambient Measurements 

Given the results of several North Slope monitoring programs it is not surprising that the nearfield GMT1 
Project model predicted impacts demonstrated compliance with the NAAQS/AAAQS since ambient data 
collected indicates that it should. Consistent with the modeling conducted, two of these monitoring 
programs, Alpine CD3 and Alpine CD1, were specifically design to characterize impacts from large 
drilling activities within the Alpine Development by collecting data downwind, and in the near-field, of 
large drilling activities and stationary sources. 

Alpine CD3 Ambient Monitoring Program 

The Alpine CD3 Ambient Monitoring Program was a PSD-quality ambient air monitoring project on the 
CD3 pad at Alpine in early spring of 2011. Ambient air monitoring for the purpose of measuring drilling 
activity emissions impacts for comparison with the AAAQS/NAAQS spanned an eight-week period from 
February 21 to April 16, 2011, in which the Doyon 19 drill rig, the Doyon 141 drill rig, a hydraulic 
fracturing operation, and a large inventory of portable support equipment were working simultaneously 
on the pad. Both the Doyon 19 and Doyon 141 drill rigs were connected to highline power but the 
slick-line units, the coil tubing unit, and the well fracturing operations were not. In these eight weeks, the 
Doyon 19 and Doyon 141 drill rigs drilled a combined five new wells, while the Halliburton Energy 
Services Slick Line Unit and Schlumberger Coil Tubing Unit did pre-fracturing work on seven different 
wells. Hydraulic fracturing also occurred at one well on CD3 from April 11 through April 13. 

As shown in Figure 5-1, the location of the monitoring station was specifically chosen to be downwind of 
the drilling activities under prevailing southwesterly wind directions. Pad space limitations prevented 
placing the station downwind of dominant prevailing northeasterly wind directions. Additionally, the 
pollutant measurement inlet height was selected with the help of dispersion modeling to help assure that 
maximum impacts from the drill rigs would be measured. The project Quality Assurance Project Plan and 
data set were transmitted and reviewed by the Alaska Department of Environmental Conservation. 

Figure 5-1 Alpine CD3 Wellsite During the Monitoring Program 
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During the Alpine CD3 monitoring program, all criteria pollutants were measured and no AAAQS/NAAQS 
exceedances were recorded. The standard for which drilling operations have difficulty demonstrating 
compliance via existing modeling protocols is the 1-hour NO2 standard. The CD3 monitoring results for 
this pollutant is plotted in Figure 5-2. Based on the data collected, the highest one-hour NO2 
concentration measured during the monitoring program was 0.087ppm, or 87 percent of the standard. 
This peak occurred the evening of March 4. During this time, the winds were coming from the west-
southwest (across the pad) around 3 miles per hour. Observations from the station's cameras indicate 
frequent vehicle traffic near the station and an idling truck downwind of the station inlet. Given that the 
drilling program consisted of two rigs and included well fracturing operations, it is safe to conclude that 
any ambient air quality impacts from this or any other CPAI drilling operations should not threaten 
compliance with the AAAQS/NAAQS. 

Alpine CD1 Ambient Monitoring Program 

The Alpine CD1 Monitoring Program is a PSD-quality ambient air monitoring program on the CD1 pad at 
Alpine which began collecting data in October 2012 and has been in continuous operation since that 
time. Similar to the CD3 Monitoring Program, this program was specifically designed to collect data in the 
nearfield of drill rigs; however, the CD1 pad also includes the Alpine Central Processing Facility which is 
a PSD major stationary source. Therefore, measurements collected by this monitoring program not only 
include impacts from drilling activities but also large onsite sources. 

As shown in Figure 5-3, the CD1 monitoring station is located downwind, according to historical wind 
patterns, from the southern end of the CD1 well line (i.e., west-southwest by southwest of the southern 
end of the well line) and southwest from the Alpine Central Processing Facility. The program collects 
measurements for all criteria pollutants. This monitoring program is operated in accordance with a quality 
assurance project plan that was reviewed and approved by ADEC in September 2012. 

From the point that the station was operational through the end of 2012, the Doyon 19 drill rig was 
operating on the southern end of the well line. Since installation, including that period when the Doyon 19 
was present upwind of the monitoring station, no violations of the AAAQS/NAAQS have been recorded. 
All validated NO2 data from the CD1 program collected to date is plotted in Figure 5-4. Based on the 
data collected, the highest one-hour NO2 concentration measured during the monitoring program was 
0.073 ppm, or 73 percent of the standard. The relatively low measured concentrations collected, not only 
in the nearfield of a drill rig, but also a major stationary source, reinforces what was concluded from the 
Alpine CD3 Monitoring Program, ambient air quality impacts from this or any other CPAI drilling 
operations should not threaten compliance with the AAAQS/NAAQS. 

In addition to these targeted programs, data collected at the Kuparuk River Unit Drill Site 1F location and 
the 25-year+ data set collected at the Prudhoe Bay Unit A Pad both have reported measurements 
impacted by large drilling activities occurring near the monitoring location. Data collected and the drilling 
activities at these sites have been documented in the following correspondence with the State of Alaska 
as part of recent drill rig permitting activities: 

 ConocoPhillips Alaska, Inc. Operating Permit Renewal Application - Kuparuk Transportable 
Drilling Rigs Permit No. AQ0909TVP01 submitted to the Alaska Department of Environment 
Conservation May 2012. 

 Ambient Monitoring within the Alpine and Kuparuk fields in Support of Drill Rig Stationary Source 
Permitting. A letter from Brad Thomas (ConocoPhillips Alaska, Inc.) and Alejandra Castano (BP 
Exploration (Alaska) Inc.) to Jim Baumgartner (Alaska Department of Environmental 
Conservation) February 15, 2013. 



AECOM Environment 5-19 

CPAI GMT1 Project Ambient Air Quality Impact Analysis October 2013 

Figure 5-2 Alpine CD3 Monitoring Program Measured NO2 Concentrations 
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Figure 5-3 Photo of the Alpine CD1 Facility with the Monitoring Station Identified 
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Figure 5-4 Alpine CD1 Monitoring Program Measured NO2 Concentrations 
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In the case of both of the DS1F and A Pad monitoring programs, a drilling operation was present on the 
pad with the monitoring station on average once per year. Similar to the Alpine CD3 and CD1 data sets 
discussed above, neither of these datasets have ever reported a violation of the NAAQS/AAAQS. 

All of these datasets were collected near much more intensive drilling activities than those proposed for 
the GMT1 Project without threatening compliance with the NAAAQS/AAAQS. Therefore, data from these 
projects provide clear evidence that no violations of the NAAQS/AAAQS will occur for the GMT1 Project 
even without conducting the dispersion modeling presented in this document given the projects smaller 
emissions footprint. Regardless, a high level comparison of the ambient monitoring data to the model 
predicted impacts for the GMT Project provides some measure of model performance. Since the model 
is generally predicting higher impacts for a smaller activity when compared to the monitoring data, it is 
concluded that the modeling satisfies the objective of predicting conservatively representative impacts 
from the GMT1 Project. 

5.2 Far-field Dispersion Model Impacts 

Using the modeling inputs, options and assumptions discussed in Chapters 2 and 4, the far-field 
modeling was executed and results are presented in the following sections. The results for both project-
alone and cumulative impacts for air quality and AQRVs are provided in separate sections. 

5.2.1 Project Impacts 

The impacts from the GMT1 project are provided below and compared to the NAAQS/AAAQS, visibility 
and sulfur and nitrogen deposition at each of the sensitive Class II areas. 

5.2.1.1 Air Quality 

As shown in Table 5-15 and Table 5-16 below, the maximum GMT1 Project air quality impacts, 
combined with representative background air quality data, at the areas of concern are well below the 
applicable ambient air quality standards. 

5.2.1.2 Visibility 

As shown in Table 5-17 through Table 5-20 below, all GMT1 Project visibility impacts are well below 
both the 0.5 and 1.0 ddv threshold at both areas of concern. 

5.2.1.3 Deposition 

As shown in Table 5-21 below, all GMT1 Project deposition impacts are well below the DAT at both 
areas of concern. 
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5.2.2 Cumulative Impacts 

Cumulative impacts were assessed by combining both GMT1 Project and RFD impacts for an 
assessment of total air quality impacts at the areas of concern. 

5.2.2.1 Air Quality 

As shown in Tables 5-22 through Table 5-24 below, the maximum cumulative air quality impacts, 
combined with representative background air quality data, at both areas of concern and Nuiqsut are 
below the applicable ambient air quality standards. 

5.2.2.2 Visibility 

As shown in Table 5-25 through Table 5-28 below, the cumulative visibility impacts exceed both the 
0.5 and 1.0 ddv threshold at both areas of concern. 

5.2.2.3 Deposition 

As shown in Table 5-29 below, the cumulative deposition impacts exceed the DAT at ANWR for 
nitrogen, but are below the DAT for ANWR for sulfur and for both pollutants and Gates of the Arctic. 

5.3 Far-Field Analysis Conclusions 

The far-field, project-only impacts are negligible with all impacts below their applicable standards and 
thresholds at all areas of concern. 

The cumulative impacts are below the ambient air quality standards at all areas, but exceed the visibility 
thresholds (0.5 and 1.0 ddv) at both Gates of Arctic and the Arctic National Wildlife Refuge. Nitrogen 
deposition at ANWR is above the DAT, but the remaining deposition impacts are below the DATs. It is 
likely that the cumulative impacts are controlled by the nearby offshore and onshore sources and their 
proximity to the Alaska National Wildlife Refuge as shown in Figure 4-2. It is expected that if additional 
model runs with refined source data were conducted, the impacts would be reduced. 
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Table 5-15 GMT1 Air Quality Impacts at Alaska National Wildlife Refuge 

Pollutant 
Averaging 

Period 

Maximum
Predicted

Impact 
(µg/m3) 

Ambient 
Background

(µg/m3) 

Total 
Impact 
(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/ 
AAAQS 

(%) 

NO2 
1-hour 1 1.60E-01 35.80 35.96 188  19  

Period 1, 2 1.23E-03 3.80 3.80 100  4  

SO2 

1-hour 1 5.62E-03 13.10 13.11 196  7  

3-hour 1 3.17E-03 43.00 43.00 700  6  

24-hour 1 1.32E-03 37.00 37.00 365  10  

Period 1, 2 5.29E-05 4.10 4.10 60  7  

PM10 24-hour 1 3.81E-02 53.00 53.04 150  35  

PM2.5 
24-hour 1 3.81E-02 3.00 3.04 35  9  

Period 1, 2 1.81E-03 3.00 3.00 15  20  
1 The maximum impacts are reported for all averaging periods. 
2 Due to the two erroneous WRF files, both 2007 and 2009 had to be run in separate periods in CALPUFF. 

Therefore, the reported values may represent an annual average for only 2008, while 2007 and 2009 have 
periods much less than 8,760 hours and conservatively represent an annual average. 
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Table 5-16 GMT1 Air Quality Impacts at Gates of the Arctic 

Pollutant 
Averaging 

Period 

Maximum 
Predicted 

Impact 
(µg/m3) 

Ambient 
Background

(µg/m3) 

Total 
Impact 
(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/ 
AAAQS 

(%) 

NO2 
1-hour 1 7.34E-02 35.8 35.87 188  19  

Period 1, 2 2.84E-04 3.80 3.80 100  4  

SO2 

1-hour 1 4.18E-03 13.1 13.1 196  7  

3-hour 1 2.55E-03 43.0 43.0 1300  3  

24-hour 1 1.05E-03 37.0 37.0 365  10  

Period 1, 2 1.98E-05 4.10 4.10 80  5  

PM10 24-hour 1 3.75E-02 53.0 53.04 150  35  

PM2.5 
24-hour 1 3.75E-02 3.0 3.04 35  9  

Period 1, 2 9.51E-04 3.0 3.00 12  25  
1 The maximum impacts are reported for all averaging periods. 
2 Due to the two erroneous WRF files, both 2007 and 2009 had to be run in separate periods in CALPUFF. 

Therefore, the reported values may represent an annual average for only 2008, while 2007 and 2009 have 
periods much less than 8760 hours and conservatively represent an annual average. 

 

Table 5-17 GMT1 Number of Days Greater Than 0.5 ddv 

Area 

Number of Days Greater Than 0.5 ddv 

2007 2008 2009 

Alaska National Wildlife Refuge 0 0 0 

Gates of the Arctic 0 0 0 

 

Table 5-18 GMT1 Number of Days Greater Than 1.0 ddv 

Area 

Number of Days Greater Than 1 ddv 

2007 2008 2009 

Alaska National Wildlife Refuge 0 0 0 

Gates of the Arctic 0 0 0 
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Table 5-19 GMT1 Project Maximum ddv Impact 

Area 

Maximum ddv 

2007 2008 2009 

Alaska National Wildlife Refuge 0.174 0.173 0.247 

Gates of the Arctic 0.117 0.164 0.265 

 

Table 5-20 GMT1 Project 98th Percentile ddv Impact 

Area 

98th Percentile ddv 

2007 2008 2009 

Alaska National Wildlife Refuge 0.092 0.104 0.142 

Gates of the Arctic 0.059 0.069 0.082 

 

Table 5-21 GMT1 Project Deposition Impacts 

Area Pollutant
Averaging

Period 

Maximum
Impact 

(kg/ha/yr) 
DAT 

(kg/ha/yr) 
% of DAT 

(%) 

Alaska National Wildlife 
Refuge 

Nitrogen 
Annual 1 

3.71E-04 
0.005  

7  

Gates of the Arctic Nitrogen Annual 1 2.03E-04 0.005  4  

Alaska National Wildlife 
Refuge 

Sulfur 
Annual 1 

2.46E-05 
0.005  

0.5  

Gates of the Arctic Sulfur Annual 1 1.57E-05 0.005  0.3  
1 All maximum GMT deposition impacts occur in year 2008, thus represent a true annual impact. 
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Table 5-22 Cumulative Air Quality Impacts at Alaska National Wildlife Refuge 

Pollutant 
Averaging

Period 

Maximum 
Predicted 

Impact 
(µg/m3) 

Ambient 
Background

(µg/m3) 

Total 
Impact
(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/ 
AAAQS 

(%) 

NO2 
1-hour 1 41.47 35.80 77.27 188  41  

Period 1, 2 0.20 3.80 4.00 100  4  

SO2 

1-hour 1 0.76 13.10 13.86 196  7  

3-hour 1 0.54 43.00 43.54 1300  6  

24-hour 1 0.18 37.00 37.18 365  10  

Period 1,2 0.01 4.10 4.11 80  7  

PM10 24-hour 1 1.64 53.00 54.64 150  36  

PM2.5 
24-hour 1 0.46 3.00 3.46 35  10  

Period 1, 2 0.02 3.00 3.02 12  20  
1 The maximum impacts are reported for all averaging periods. 
2 Due to the two erroneous WRF files, both 2007 and 2009 had to be run in separate periods in CALPUFF. 

Therefore the reported values may represent an annual average for only 2008, while 2007 and 2009 have 
periods much less than 8760 hours and conservatively represent an annual average. 

 

Table 5-23 Cumulative Air Quality Impacts at Gates of the Arctic 

Pollutant 
Averaging 

Period 

Maximum 
Predicted 

Impact 
(µg/m3) 

Ambient 
Background

(µg/m3) 

Total 
Impact
(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/ 
AAAQS 

(%) 

NO2 
1-hour 1 0.64 35.80 36.44 188  19  

Period 1, 2 0.01 3.80 3.81 100  4  

SO2 

1-hour 1 0.05 13.10 13.15 196  7  

3-hour 1 0.04 43.00 43.04 1300  6  

24-hour 1 0.02 37.00 37.02 365  10  

Period 1, 2 0.001 4.10 4.10 80  7  

PM10 24-hour 1 0.25 53.00 53.25 150  35  

PM2.5 
24-hour 1 0.02 3.00 3.03 35  9  

Period 1, 2 0.03 3.00 3.00 12  20  
1 The maximum impacts are reported for all averaging periods. 
2 Due to the two erroneous WRF files, both 2007 and 2009 had to be run in separate periods in CALPUFF. 

Therefore the reported values may represent an annual average for only 2008, while 2007 and 2009 have 
periods much less than 8,760 hours and conservatively represent an annual average. 
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Table 5-24 Cumulative Air Quality Impacts at the Community of Nuiqsut 

Pollutant 
Averaging 

Period 

Maximum 
Predicted 

Impact 
(µg/m3) 

Ambient 
Background

(µg/m3) 

Total 
Impact
(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/ 
AAAQS 

(%) 

NO2 
1-hour 1 5.45 35.80 41.25 188  22  

Period 1,2 0.21 3.80 4.01 100  4  

SO2 

1-hour 1 0.72 13.10 13.82 196  7  

3-hour 1 0.62 43.00 43.62 1300  6  

24-hour 1 0.34 37.00 37.34 365  10  

Period 1,2 0.02 4.10 4.12 80  7  

PM10 24-hour 1 1.25 53.00 54.25 150  36  

PM2.5 
24-hour 1 0.09 3.00 3.11 35  9  

Period 1,2 0.11 3.00 3.02 12  20  
1 The maximum impacts are reported for all averaging periods. 
2 Due to the two erroneous WRF files, both 2007 and 2009 had to be run in separate periods in CALPUFF. 

Therefore, the reported values may represent an annual average for only 2008, while 2007 and 2009 have 
periods much less than 8,760 hours and conservatively represent an annual average. 

 

Table 5-25 Cumulative Number of Days Greater Than 0.5 ddv 

Area 

Number of Days Greater Than 0.5 ddv 

2007 2008 2009 

Alaska National Wildlife Refuge 74 82 81 

Gates of the Arctic 6 12 17 

 

Table 5-26 Cumulative Number of Days Greater Than 1.0 ddv 

Area 

Number of Days Greater Than 1 ddv 

2007 2008 2009 

Alaska National Wildlife Refuge 45 42 43 

Gates of the Arctic 1 1 3 

 



AECOM Environment 5-29 

CPAI GMT1 Project Ambient Air Quality Impact Analysis October 2013 

Table 5-27 Cumulative Maximum ddv Impact 

Area 

Max ddv 

2007 2008 2009 

Alaska National Wildlife Refuge 6.851 6.364 6.356 

Gates of the Arctic 1.326 1.15 1.106 

 

Table 5-28 Cumulative 98th Percentile ddv Impact 

Area 

98th percentile ddv 

2007 2008 2009 

ANWR 3.024 2.928 3.79 

GAAR 0.47 0.567 0.791 

 

Table 5-29 Cumulative Deposition Impacts 

Area Pollutant
Averaging

Period 

Maximum
Impact 

(kg/ha/yr) 
DAT 

(kg/ha/yr) 

% of 
DAT 
(%) 

Alaska National Wildlife Refuge Nitrogen Annual 1 2.76E-02 0.005  552  

Gates of the Arctic Nitrogen Period 2 4.85E-03 0.005  97  

Alaska National Wildlife Refuge Sulfur Annual 1 3.92E-03 0.005  78  

Gates of the Arctic Sulfur Period 2 7.89E-04 0.005  16  
1 Maximum cumulative impacts occur in year 2008, thus represent a true annual impact. 
2 Maximum cumulative impacts occur in the second portion of year 2009 (7,230 hours), thus do not represent a 

true annual impact. The conversion from g/m2/s to kg/ha/yr assumes 8,784 hours, therefore; reported impacts 
are conservatively high. 
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Survey of Typical Emission Unit In-Stack NO2 to NOx Ratios 

1.0   Introduction 

Representative emission unit exhaust in-stack NO2/NOx Ratios selected for refined 1-hour NO2 dispersion 
modeling were selected based on a survey of data available from the following: 

 USEPA Technology Transfer Network (TTN) Support Center for Regulatory Atmospheric Modeling 
(SCRAM) database (http://www.epa.gov/ttn/scram/no2_isr_database.htm). The data used is 
contained in the spreadsheet named NO2_ISR_alpha_database.xlsx (herein referred to as “USEPA 
Database”) and available on that web site. This data represents values collected by various 
Regional, State, and Local air permitting offices prior to the formal collection which has been 
initiated by the Office of Air Quality Planning and Standards (OAQPS) and represents the largest 
database available at this time. 

 Alaska Department of Environmental Conservation (ADEC) Air Dispersion Modeling data base 
publically available at (http://dec.alaska.gov/air/ap/modeling.htm). This data represents values 
collected by ADEC from source tests conducted on emission units within the state. The following 
presents a review of available data and justification for the NO2/NOx Ratios selected for modeling 
based on emission unit type. 

For onroad mobile sources, the following peer-reviewed papers were used: 

 P G Boulter, I S McCrae, and J Green, Transportation research Laboratory, “Primary NO2 
Emissions From Road Vehicles in the Hatfield and Bell Commons Tunnels”, July 2007. 

 X Yao, N T Lau, C K Chan, and M Fang, Atmospheric Chemistry and Physics Discussions, “The 
use of tunnel concentration profile data to determine the ratio of NO2/NOx directly emitted from 
vehicles”, December 2005. 

 G A Bishop and D H Stedman, Air Pollution XVI 247, Department of Chemistry and Biochemistry, 
University of Denver, WIT Transactions on Ecology and the Environment, Vol 116, “Emissions of 
Nitrogen Dioxide from Modern Diesel Vehicles”. 

The following presents a review of available data and justification for the NO2/NOx Ratios selected for 
modeling based on emission unit type. 

1.1 Small Diesel-Fired Heaters/Boilers 

Entries of exhaust NO2/NOx ratio data from the USEPA database were summarized for diesel fired “small” 
heaters and boilers, i.e., units less than 10 MMBtu/hr heat input. Only units for which the heat input 
information was available were taken into consideration. The results are summarized in Table 1-1 below. As 
shown in the table, only two data points were found for NOx and NO2 emissions test data collected from 
small, diesel-fired, uncontrolled boilers. Both the boilers were tested at a 100% load only, and therefore, 
NO2/NOx ratios across various load cases could not be determined. 

Table 1-1 NO2/NOX Ratios for Uncontrolled Diesel Boilers from USEPA Database 

Load No. of Data Points Average Maximum Minimum 
100% 2 0.0409 0.0476 0.0341 
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Based on the above analysis, an NO2/NOX Ratio of 0.05 is selected for the purposes of modeling small diesel 
fired boilers. 

1.2 Large Natural Gas-Fired Heaters/Boilers 

Exhaust NO2/NOx ratio data were summarized for natural gas-fired “large” heaters and boilers, i.e., units 
equal to or greater than 30 MMBtu/hr heat input. There was no NO2 or NOx emissions test information 
available in the USEPA database for natural gas fired boilers. Therefore, a similar database developed by 
the Alaska Department of Environmental Conservation (ADEC) was referenced. As stated previously, only 
units for which the heat input information was available were taken into consideration. The search returned 
one 30 MMBtu/hr Zeeco boiler (Model GLSFWB12) equipped with a low NOx burner installed at BP’s Milne 
Point Unit (MPU) facility in Alaska. The results are summarized in Table 2-2 below. As shown in the table, 
the boiler was tested at two load conditions, 40% load and 60% load. 

Table 1-2 NO2/NOX Ratios for Large Natural Gas-Fired Boilers from the ADEC Database 

Load No. of data Points Average Maximum Minimum 
60% 1 0.05 0.05 0.05 

40% 1 0.34 0.34 0.34 

Overall Maximum 0.34 
 

Based on the above analysis, a proposed NO2/NOX Ratio of 0.30 for the purposes of modeling large natural 
gas-fired boilers operating above 50% load is conservative and justifiable as the proposed NO2/NOX Ratio is 
well above the maximum expected NO2/NOX Ratio for similar boilers. 

1.3 Diesel-Fired Internal Combustion Engines Associated with Power Generation 

Exhaust stack NO2/NOx Ratio data were summarized for emissions test data for large (greater than 600 
horsepower), diesel-fired reciprocating, internal-combustion engines (RICE) for which load information was 
available. Data for the one or more Caterpillar 3406B RICE associated with the City of LeMoore were 
eliminated from consideration due to lack of information concerning equipment size and load. Removal of 
these data resulted in the loss of 41 data points. Data from the AEL&P Lemon Creek facility appeared to 
contain emission results for three runs; therefore, data were reduced to one average value for each load 
category presented contributing three data points for the data analysis. This reduced the total number of 
available data points by six (6). Average NO2/NOx Ratio values ranged between 0.06 and 0.10, ranging 
between 0.05 and 0.11 when taking into consideration information such as the standard deviation and 
number of data points (i.e. generating confidence intervals based on 95th percentile). These data are 
summarized in Table 2-3 below. 

Table 1-3 Average NO2/NOx Ratios by Load for Uncontrolled Diesel RICE Emission Test Results 
from USEPA Database 

Load Class 
No. of data 

Points 
Upper Confidence 

Limit 
Average 

Lower 
Confidence Limit 

90-100% 7 0.08 0.06 0.05 

70-89% 10 0.11 0.08 0.05 

50-69% 13 0.11 0.10 0.08 

Less than 50% 8 0.11 0.10 0.08 

All 38 0.09 0.09 0.08 
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An examination of the ADEC data did not reveal differences in the average NO2/NOx Ratio by load class. 
The average ratio value was 0.04 across all load classes. The maximum and minimum values observed for 
the uncontrolled ADEC NO2/NOx Ratio data were 0.05 and 0.03, respectively. The total number of data 
points within the subset of ADEC data in which emission controls were not installed was six (6). 

In addition to generating average values, the maximum and minimum values observed by load class and for 
all data points combined were examined as well. Based on this analysis, the maximum NO2/NOx Ratio 
observed was 0.19 and the minimum ratio value observed was 0.01 (See Table 1-4). 

Table 1-4 Range of NO2/NOx Ratios by Load for Uncontrolled Diesel RICE Emission Test Results 
from USEPA Database 

Load Class No. of data Points Maximum Minimum 

90-100% 7 0.10 0.02 

70-89% 10 0.15 0.01 

50-69% 13 0.19 0.06 

Less than 50% 8 0.14 0.08 

All 38 0.19 0.01 
 

Based on the above analysis, an NO2/NOx Ratio of 0.2 or above for the purposes of modeling diesel-fired 
RICE is both conservative and justifiable. This is particularly the case when the maximum and minimum 
observed values are taken into consideration. Clearly the maximum observed value across the 38 data 
points demonstrates that 0.20 is just above the range of values expected for the NO2/NOx Ratio of diesel-
fired RICE engines. 

1.4 Diesel-Fired Nonroad Engines Associated with Construction Equipment 

The USEPA database was researched to evaluate instances of diesel-fired RICE specifically used in 
construction service. Engines serving equipment such as cranes, bulldozers, excavators, front-end loaders, 
winches etc. would fall under this category. Two entries for nonroad construction engines were found in the 
USEPA database. Two 250 HP Caterpillar C7 diesel engine powered logging winches were each tested at 
50% load and 80% load. A 365 HP Caterpillar D343 diesel engine powered crane was also tested at 60% 
load and 80% load. The test data are summarized in Table 1-5 below. 

Table 1-5 Range of NO2/NOx Ratios by Load for Uncontrolled Construction Equipment Diesel RICE 
Emission Test Results from USEPA Database 

Load Class No. of data Points Average Maximum Minimum 

70-89% 3 0.1354 0.1811 0.0965 

50-69% 3 0.1496 0.1669 0.1209 

Overall Maximum 0.1811 
 

Based on the above analysis, a proposed NO2/NOx Ratio of 0.20 or above for the purposes of modeling 
diesel fired engines used in construction service is conservative and justifiable as the maximum expected 
NO2/NOx Ratio for such units is below the proposed ratio. 

1.5 Onroad Mobile Sources 

The USEPA and ADEC databases contained test information for stationary and nonroad sources only. 
Therefore, a web search was conducted to research NO2/NOx Ratios for light/medium duty and heavy duty 
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diesel vehicles. The findings are presented in Table 1-6. The maximum NO2/NOx Ratio for light and medium 
duty diesel and gasoline vehicles is 0.25; whereas, that for heavy duty diesel vehicles is 0.11. Based on 
Table 1-6, a proposed NO2/NOx Ratio of 0.01 or more for heavy duty diesel vehicles and 0.20 or more for 
light and medium duty diesel vehicles for the purposes of modeling is conservative. For a mixed fleet, a 
value of 0.15 should be conservative assuming that most of the fuel consumed will be in the larger engines. 

Table 1-6 NO2/NOx Ratios for Onroad Sources 

Vehicle Class Average Maximum Minimum 

Light and Medium Duty Gasoline / Diesel Vehicles 1 0.18 0.25 0.16 

Heavy Duty Diesel Vehicles 1 0.085 0.11 0.06 
1 Ranges of NO2/NOx ratios obtained from - P G Boulter, I S McCrae, and J Green, Transportation 

research Laboratory, “Primary NO2 Emissions From Road Vehicles in the Hatfield and Bell Commons 
Tunnels”, July 2007. 
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Meteorological Processing and Data-Filling Procedure 

In order to find 5 suitable years for near field modeling, quarterly data capture statistics for the Nuiqsut 
meteorological data were compiled in order to see if the variables needed for modeling meet a 90% data 
capture on a quarterly basis. The specific variables reviewed were wind speed, wind direction, solar radiation, 
temperature at 2 and 10-meters, and deltaT (the difference in temperature from 10 to 2 meters). To begin with, 
the latest 5 complete calendar years of data, 2008-2012 were reviewed. The quarterly joint data recovery for 
all variables needed to model is shown in Table B-1 for 2008-2012. Most quarters meet or exceed 90% joint 
data recovery, with the exception of 2008 Q2 and Q3, 2009 Q4, 2010 Q2, 2011 Q1 and Q2, and 2012 Q4. A 
majority of these quarters that fell short of the 90% joint data recovery was due to missing temperature data. 
Table B-2 shows the quarterly data capture on a variable by variable basis. As noted, Table B-2 shows that 
with the exception of wind speed and direction data in 2009 Q4 and 2010 Q2, the joint data recovery being 
less than 90% is driven by the missing temperature data. 

Given how close the Nuiqsut National Weather Service (NWS) Automated Surface Observing System (ASOS) 
site is to the project site (i.e., less than 1.2 kilometers), using the Nuiqsut NWS data to supplement the Nuiqsut 
onsite data is a suitable approach for this modeling analysis. Additional years of the Nuiqsut onsite data was 
reviewed going back to 1998, without finding 5 complete calendar years of data with joint quarterly data 
capture that exceeded 90%. Therefore, substituting for small periods was considered the preferred approach. 

As such, the Nuiqsut onsite data was supplemented with the Nuiqsut NWS data only for those parameters and 
hours when onsite data were unavailable. The onsite date was supplemented using the following procedure:  

1) Substitutions were only carried out for periods of excessive missing onsite data resulting in data 
recovery less than 90 percent per quarter.  

2) Substitutions were only made to bring the quarterly data capture up to 100 percent.  

3) Substitutions were made manually in an excel spreadsheet using two separate AERMET runs (1) 
using the Nuiqsut onsite data as the only source of surface observations without the SUBNWS 
AERMET Stage 3 keyword and (2) using the Nuiqsut onsite data as the primary source of surface 
observations along with the Nuiqsut NWS data and the SUBNWS AERMET Stage 3 keyword. 

In reviewing the data, there were 5 distinct places in of the onsite dataset were either winds or temperature 
data were missing. These places do not account for all the missing data in the onsite record, but account for 
the largest blocks of missing data contributing to the quarters with less than 90% joint data recovery shown in 
Table B-3. The time periods are as follows: 

 2008 Q2/Q3: 

o The Nuiqsut temperature and deltaT data was missing for a 2,017 hour period starting 6/4 
1300 ending 8/27 1300. This data will be block filled with a SUBNWS AERMET run. 

 2009 Q4: 

o The Nuiqsut wind speed and direction data was missing for a 232 hour period starting 12/11 
1300 ending 12/21 0400. This data will be block filled with a SUBNWS AERMET run. 

 2010 Q1/Q2: 

o The Nuiqsut wind speed and direction data was missing for a 494 hour period starting 3/24 
2100 ending 4/14 1100. This data will be block filled with a SUBNWS AERMET run. 
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 2011 Q1/Q2: 

o The Nuiqsut wind speed and direction data was missing for a 55 hour period starting 2/25 
0700 ending 2/27 1300. This data will be block filled with a SUBNWS AERMET run. 

o The Nuiqsut temperature and deltaT data was missing for a 2,262 hour period starting 2/27 
1400 ending 6/1 1900. This data will be block filled with a SUBNWS AERMET run. 

o The Nuiqsut wind speed and direction data was missing for a 29 hour period starting 6/1 
2000 ending 6/2 2400. This data will be block filled with a SUBNWS AERMET run. 

 2012 Q4: 

o The Nuiqsut wind speed and direction data was missing for a 193 hour period starting 12/23 
2400 ending 12/31 2400. This data will be block filled with a SUBNWS AERMET run. 

Table B-3 shows the joint data recovery for 2008-2012 after the data substitution. As shown in Table B-3, the 
joint data recovery exceeds 90% on a quarterly basis. 

 

Table B-1 2008-2012 Nuiqsut Meteorological Joint Data Recovery Prior to Data 
Substitution 

Quarter 

Year 

2008 2009 2010 2011 2012 

1 98.6% 95.7% 90.6% 71.7% 94.7% 

2 70.4% 99.2% 84.0% 79.7% 98.9% 

3 36.7% 99.4% 99.5% 97.6% 93.9% 

4 95.2% 85.6% 97.1% 92.4% 89.2% 
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Table B-2 Variable Specific 2008-2012 Nuiqsut Meteorological Data Recovery Prior to Data 
Substitution 

Year Quarter 

Wind 
Speed  

(10-
meters) 

Wind 
Direction 

(10-meters) 
Temperature 
(10-meters) 

Temperature 
(2-meters) 

10-2 
meters 
deltaT 

Solar 
Radiation 

2008 1 99.2% 99.2% 99.5% 99.5% 99.5% 99.5% 

2008 2 99.6% 99.6% 70.9% 70.9% 70.9% 99.5% 

2008 3 99.6% 99.6% 37.5% 37.8% 37.5% 99.6% 

2008 4 98.1% 98.1% 99.6% 99.6% 99.6% 99.6% 

2009 1 97.8% 97.8% 99.6% 99.6% 99.6% 99.6% 

2009 2 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

2009 3 99.5% 99.5% 99.5% 99.5% 99.5% 99.5% 

2009 4 88.6% 88.6% 99.9% 99.9% 99.9% 100.0% 

2010 1 91.4% 91.4% 99.5% 99.5% 99.5% 99.9% 

2010 2 84.9% 84.9% 99.2% 99.2% 99.2% 99.1% 

2010 3 99.5% 99.5% 99.5% 99.5% 99.5% 100.0% 

2010 4 98.0% 98.0% 99.6% 99.6% 99.6% 99.8% 

2011 1 90.2% 90.2% 99.3% 63.8% 63.8% 97.6% 

2011 2 94.7% 94.2% 95.6% 31.3% 31.3% 99.3% 

2011 3 97.6% 97.6% 97.8% 97.8% 97.8% 97.3% 

2011 4 92.9% 99.4% 99.4% 99.4% 99.3% 98.1% 

2012 1 96.1% 94.9% 99.5% 99.5% 99.5% 99.8% 

2012 2 99.3% 98.9% 99.3% 99.3% 99.3% 99.8% 

2012 3 94.0% 93.9% 94.0% 94.0% 94.0% 94.6% 

2012 4 90.2% 90.0% 98.9% 98.9% 98.9% 98.8% 

 

Table B-3 2008-2012 Nuiqsut Meteorological Joint Data Recovery After Data 
Substitution 

Quarter 

Year 

2008 2009 2010 2011 2012 

1 98.6% 95.7% 96.6% 95.7% 94.7% 

2 96.4% 99.2% 96.7% 98.8% 98.9% 

3 98.9% 99.4% 99.5% 97.6% 93.9% 

4 95.2% 95.6% 97.1% 92.4% 96.0% 
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Summary of Findings for Representative North Slope Ammonia 
Values 

1.0   Introduction 

The purpose of this section is to document the findings of a literature review to identify a representative value 
of background ammonia (NH3) mixing ratios in the North Slope of Alaska for input into the CALPUFF model. 
Although the complete ammonia life cycle is very complex and dependent on many factors, the CALPUFF 
model has very simple chemistry and currently only requires the input of monthly average NH3 backgrounds.  
Due to the model’s simplified chemistry, a representative NH3 mixing ratio is a very important input to modeling 
accurate formation of ammonium (NH4

+) aerosol and nitrogen deposition on the North Slope of Alaska using 
CALPUFF. Previously, CALPUFF studies used a conservative estimate of North Slope NH3 mixing ratios of 1 
ppb (0.001 ppt); however, this assumption may be an overestimate as detailed in this document. This 
document provides an overview of research and observations over the last several decades documenting, 
estimating, and studying NH3 and NH4

+ conditions on the North Slope of Alaska or related environments. 
Based on this information, a representative mixing ratio of NH3 of less than 1 ppb may be considered valid for 
this area. 

2.0   Ammonia Conditions on the North Slope of Alaska 

2.1 Atmospheric Chemistry in the North Slope 

The North Slope of Alaska is characterized by small mixing ratios and low emission levels of NH3 and NH4
+ 

compared to global estimates. The NH4
+ aerosol is converted from gaseous NH3 by chemical reactions in the 

atmosphere. The small NH3 mixing ratios are mostly a result of natural NH3 emission sources from microbial 
and bacterial processes in the ocean, soils, and wild animal excreta and limited anthropogenic sources in the 
region. Arctic NH4

+ aerosol, on the other hand, are mostly transported from Northern Hemispheric 
anthropogenic NH3 sources including European and Asian agricultural sources and biomass burning. A 
modeling study suggests that 60% to 80% of Arctic NH4

+ aerosols originate from these anthropogenic NH3 
sources during the Arctic haze season. The Arctic haze season is the period of peak aerosol concentrations 
and typically occurs in the winter and spring months between January and May (Fisher et al. 2011). 

In the atmosphere, the gas-to-particle conversion of NH3 to NH4
+ aerosol proceeds most often by the following 

five chemical reactions: 

(1) NH3(gas) + H2O(liquid)  (water)     ↔  NH4
+

(aqueous) + OH¯(aqueous)(hydroxyl radical) 

(2) NH3(gas) + H2SO4(liquid) (sulfuric acid)      →  NH4HSO4(solid, liquid)  (ammonium bisulfate) 

(3) NH3(gas) + NH4HSO4(liquid)     →  (NH4)2SO4(solid, liquid)   (ammonium sulfate) 

(4) NH3(gas) + NHO3(gas) (nitric acid)    ↔ NH4NO3(solid)     (ammonium nitrate) 

(5) NH3(gas) + HCl(gas) (hydrochloric acid)  ↔ NH4Cl(solid)    (ammonium chloride) 

The atmospheric lifetime of NH3 generally ranges from 0.5 hours to 5 days while the lifetime of NH4
+ typically 

ranges from 5 to 10 days. The lifetimes of NH3 to NH4
+ are strongly dependent on the ambient acid and water 

vapor concentrations for the aforementioned chemical reactions and the local conditions governing wet and 
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dry deposition such as plant properties and meteorological conditions. Gas-phase NH3, however, is also 
removed by reaction with OH¯ (Walker et al. 2000). 

2.2 Prior Approaches 

While very limited observations of NH3 and NH4
+ exist, some modeling and observational studies have 

explored aspects of NH3 and NH4
+ conditions on or near the North Slope of Alaska. For instance, Adams et al. 

(1999), Dentener and Crutzen (1994), Fisher et al. (2011), Shephard et al. (2011), and Xu and Penner (2012) 
all present global modeling studies estimating NH3 or NH4

+ mixing ratios using both chemical transport models 
and general circulation models. Observations of NH4

+ are cited in Fisher et al. (2011) and Quinn et al. (2009), 
and found in limited Clean Air Status and Trends Network (CASTNET) data near the North Slope. Due to the 
extremely sparse observations of NH3, estimates of typical NH3 mixing ratios on the North Slope must rely on 
modeling efforts.  

2.3 Summary of Findings 

Adams et al. (1999) models the global emissions, transport, and deposition of tropospheric sulfate, nitrate, and 
NH4

+ aerosol using a general circulation model and input data representative of the 1990s conditions. In 
analyzing the aerosol, this modeling work predicts global mixing ratios of NH3 throughout the atmosphere 
using the global NH3 emissions inventory developed by Bouwman et al. (1997). Bouwman et al. (1997) 
estimates that NH3 emissions from the North Slope are between 0.0 and 0.1 grams of nitrogen per meter 
squared per year (g N/m2/yr). As shown in Figure C-1, Adams et al. (1999) suggests that NH3 mixing ratios on 
the North Slope of Alaska are between 3 and 10 parts per trillion by volume (pptv) as shown in Adams et al. 
(1999) Plate 3(a). Ammonium modeled in Adams et al. (1999) Plate 3(b) suggests NH4

+ mixing ratios between 
100 and 300 pptv on the North Slope of Alaska. 
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Figure C-1: Figure taken from Adams et al. (1999) Plate 3 
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Other evidence in Osada et al. (2011) suggests surface NH3 concentrations in “remote” regions are generally 
less than 0.01 µmol/m3 ( > 224 pptv as shown below) based on studies in Ayers and Gras (1980), Quinn et al. 
(1988), Johnson et al. (2008), and Norman and Leck (2005). The “remote” locations in these studies, however, 
are in isolated ocean environments and are largely representative of ocean-atmosphere NH3 interactions with 
limited influence from significant anthropogenic sources. While other natural NH3 sources also contribute to 
NH3 on the North Slope, these studies corroborate the low concentrations of NH3 in maritime environments 
without significant anthropogenic emission sources. The following calculation converts 0.01 µmol/m3 to units of 
pptv: 

 

Dentener and Crutzen (1994) model the global ammonia cycle using a three-dimensional transport model of 
the troposphere and emissions factors and estimates based on research in the 1980s and 1990s. Modeled 
ammonia mixing ratios are shown in Figure C-2 from Dentener and Crutzen (1994) Fig. 2a and indicate NH3 
mixing ratios between 60 and 100 pptv on the North Slope. Modeled ammonium mixing ratios are shown in the 
following Dentener and Crutzen (1994) Fig. 3a and indicate NH4

+ mixing ratios between 100 and 200 pptv on 
the North Slope. 
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Figure C-2: Figures taken from Dentener and Crutzen (1994) Fig. 2a. and Fig. 3a. 
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Fisher et al. (2011) models Arctic NH4
+ concentrations for the 2008 Arctic haze season from January through 

May using a chemical transport model and observations for comparison. Modeled results for Barrow, Alaska 
are shown in Figure C-3 for comparison to average monthly observed NH4

+ concentrations, averaged over the 
years 2004 to 2008 in the extracted Figure 6 below. Using the minimum and maximum observed monthly 
average NH4

+ concentrations in Barrow, Alaska from 2004 to 2008 in the following figure (thick black line), an 
estimated range of NH4

+ mixing ratios on the North Slope is evaluated for the Arctic haze season. These 
observations suggest a range of 4 to 12 nanomoles per cubic meter (nmol/m3) NH4

+ (90 to 270 ppt, 
respectively) on the North Slope of Alaska. 

     

Figure C-3: Taken from Fisher et al. (2011) Fig. 6 
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Quinn et al. (2009) uses measurements of NH4
+ at Barrow, Alaska from 1976 to 2008 to analyze 

concentrations, trends, and chemical composition of aerosol in the Arctic. At Barrow, Alaska over the decade 
prior to 2008, NH4

+ concentrations during the haze season have been decreasing at a rate of 6% per year 
according to Quinn et al. (2009) as shown in Figure C-4, in contrast to global NH3 mixing ratios which have 
been increasing (Fisher et al. 2008). Using the 2008 slope estimated NH4

+ concentration in the following Quinn 
et al. (2009) Figure 4 (yellow dashed line), an estimate of NH4

+ mixing ratios on the North Slope is evaluated 
as 1,680 ppt NH4

+. 

   

Figure C-4: Figure taken from Quinn et al. (2009) Fig. 4 

 

Using the estimate trend of NH4
+ concentrations in Figure 4 are decreasing at a rate of 6% per year, these 

2008 estimates can be projected to 2013 in the following calculation. 
 

Shephard et al. (2011) conducts a study comparing global NH3 satellite-based measurements to modeled NH3 
using a three-dimensional transport model. While satellite retrievals do not include latitudes north of 60 
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degrees North, modeled estimates do evaluate NH3 in the Arctic. These estimates, while not as spatially 
resolved as other modeling studies presented here, indicate the potential for higher NH3 mixing ratios during 
summer months in Alaska (up to 1,250 pptv) as indicated by the August monthly averaged mixing ratios in the 
following Shephard et al. (2011) Figure 2 shown below as Figure C-5. 
 

 

Figure C-5: Taken from Shephard et al. (2011) Figure 2 
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Seasonal variations in NH3 and NH4
+ on the North Slope may be present but are not well documented. 

Seasonal variations may result from nitrogen nutrient release in melting snow and ice (Tovar-Sánchez et al. 
2010) and changes in microbial and bacterial activities in oceans and soils during warmer months. Ammonia 
fluxes from the ocean and soils, however, are dependent on temperature, ambient mixing ratios, and other 
environmental factors; therefore, the ocean and soils may act as a net source or sink of atmospheric NH3 and 
NH4

+ varying by conditions (Barsdate and Alexander 1975, Langford et al. 1992). Studies suggest that NH3 
fluxes are dominantly from the air to sea in at high latitudes greater than 55 degrees North (Johnson et al. 
2008) and that NH3 fluxes also are dominantly from air to soils in the Arctic tundra (Barsdate and Alexander 
1975). 

Xu and Penner (2012) conducted a global modeling study of nitrate and ammonium aerosols and associated 
radiative effects. They use the NH3 emissions inventory from Bouwman et al. (1997) to model present day NH3 
mixing ratios in Xu and Penner (2012) Figure 2 shown as Figure C-6 below. This modeling work indicates NH3 
mixing ratios to be between approximately 1 and 10 pptv on the North Slope of Alaska. Xu and Penner (2012) 
also model average mixing ratios of NH4

+ in Xu and Penner (2012) Figure 5 as Figure C-6 below. This 
suggests NH4

+ on the North Slope to be between 100 and 300 pptv. 

     

Figure C-6: Figures taken from Xu and Penner (2012) Figure 2 and Figure 5 



 Environment C-10 

3.0   Conclusion 

Table C-1 below summarizes the findings and calculations made in the aforementioned assessments of the 
NH3 and NH4

+ conditions on the North Slope of Alaska. Although the results below represent many different 
assumptions (models, resolution, time frame, averaging period) they all indicate a generally low NH3 
background value in the North Slope of Alaska with concentrations consistently much lower than 1,000 ppt (1 
ppb).   

The findings also indicate that NH3 mixing ratios are generally smaller than NH4
+ mixing ratios in this region. 

This is consistent with the sensitivity studies by Fisher et al. (2011) that conclude that most of total NHX (NH3 + 
NH4

+) is in the form of NH4
+ in the Arctic.   These findings, in conjunction with an understanding of CALPUFF’s 

inherent limitations and conservatisms regarding ammonia and in-transit chemistry, support the idea that use 
of 1 ppb of NH3 for the entire year as input to CALPUFF for the area is likely much higher than observed 
values. 

Source of Estimate NH3 (pptv) 
NH4

+ 
(pptv) 

Description                 Location  Year(s) 

Adams et al. (1999) 
Plate 3 

3 – 10 100 – 300 Modeled annual average 
North Slope, 

Alaska 
1990s 

Osada et al. (2011) < 224 – 
Suggested conclusion from 
marine modeling studies 

“Remote” 
Marine 

Regions 
2000s 

Dentener and Crutzen 
(1994) Fig. 2a and 
Fig. 3a 

60 – 100 100 – 200 Modeled annual average 
North Slope, 

Alaska 
1980/1990s 

Fisher et al. (2011) 
Fig. 6 

– 90 – 270  
Observed and modeled 
monthly averages over haze 
season (Jan to May) 

Barrow, Alaska 2004-2008 

Quinn et al. (2009) 
Fig. 4 

– 1,680 
Observed annual haze 
season average (Jan to Apr) 

Barrow, Alaska 2008 

Quinn et al. (2009) 
Fig. 4 (Projection to 
2013) 

– 1,230 
Projected annual haze 
season average (Jan to Apr) 

Barrow, Alaska 2013 

Shepard et al. (2011) 
Fig. 2 

0 – 1,250 – 
Modeled monthly average for 
most months 

North Slope, 
Alaska 

2000s 

Xu and Penner (2012) 
Fig. 2 and  Fig. 5 

1 – 10 100 – 300 Modeled annual average 
North Slope, 

Alaska 
1990/2000s 

Table C-1: Summary of Findings 
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1.0   Introduction 

The purpose of this ambient air quality impact analysis is to compare model predicted air quality impacts 
from the ConocoPhillips Alaska, Inc. (CPAI) Greater Mooses Tooth (GMT) 1 wellsite development 
project (Project) Alternative D (Roadless Alternative) to applicable National and Alaska Ambient Air 
Quality Standards (NAAQS/AAAQS) and Prevention of Significant Deterioration (PSD) Class II 
(Increments) in the near-field and NAAQS/AAAQS and Air Quality Related Values (AQRVs) at locations 
within the Gates of the Arctic National Park and Preserve and the Alaska National Wildlife Refuge. 

This ambient air quality impact analysis covers various activities related to the construction, and routine 
operation of a wellsite, seasonal ice road, airstrip, access road, pipelines and ancillary facilities to 
support the development of petroleum resources within the GMT Unit in the National Petroleum Reserve 
in Alaska (NPRA). CPAI proposes to develop initially 9 wells but, over time, in an extreme best case, 
could develop up to 33 wells on a single wellsite designated GMT1. 

The proposed GMT1 Project Roadless Alternative is located in the northeastern portion of the NPRA 
immediately west of the Colville River Delta. The GMT1 wellsite is approximately 14 miles west of the 
CPAI operated Alpine field on the North Slope of Alaska. GMT1 will be the first wellsite developed in the 
recently established Greater Mooses Tooth Unit. Maps of the GMT1 Project area are provided in  
Figure 1-1 and Figure 1-2. 

1.1 Project Description 

1.1.1 Existing Development 

Development in the Colville River Delta began with the Alpine CD1 and CD2 wellsites and associated 
facilities. Oil production from CD1 commenced in November 2000 and from CD2 in November 2001. In 
January 2003, the Bureau of Land Management (BLM) and cooperating agencies (U.S. Army Corps of 
Engineers [USACE], the USEPA, the U.S. Coast Guard [USCG] and the State of Alaska) initiated the 
Alpine Satellite Development Plan (ASDP) Environmental Impact Statement (EIS) for five proposed drill 
sites (CD3 through CD7) (BLM 2004). The Final EIS was issued in September 2004 and the BLM’s 
Record of Decision, which governs the two drill sites located on BLM lands (GMT1 and GMT2, formerly 
known as CD6 and CD7), was issued in November 2004. 

On August 23, 2004, CPAI requested prioritization of permits for CD3 and CD4 to meet the construction 
schedule for those two wellsites. Most permits were issued by December 2004 and construction of CD3 
and CD4 began in January 2005 and production began in 2006. Permitting for CD5 was completed in 
2012 and construction is on-going. 

1.1.2 Proposed Roadless Alternative Development 

The GMT1 Roadless Alternative differs from Alternative A (Preferred Alternative) in that there would be 
no permanent access road connecting the GMT1 wellsite and the Alpine CPF. In lieu of a permanent 
access road, manpower and supplies to GMT1 would be trucked in seasonally by ice road and/or flown 
in to an airstrip located approximately 1.5 kilometer southeast of the wellsite. A road would connect the 
airstrip to the wellsite. 

The Roadless Alternative activities are similar to those for the Preferred Alternative, with the exception 
that the Roadless Alternative: 

 Will not have a permanent access road connecting the wellsite to the Alpine CPF, 

 Will include an airstrip and related equipment, 

 Will have an access road connecting the wellsite and airstrip, 
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 Will have a large storage pad connected by road to the wellsite, 

 Will have a mud and bulk plant facility to produce drilling muds, and 

 Will include an injection well for disposal of drilling muds and cuttings. 

CPAI proposes placement of 87.3 acres of fill material to construct the GMT1 wellsite, an airstrip, a 
connecting road, pipeline valve pads, pipelines, bridge abutments, communication equipment, 
communication lines and power lines for oil and gas production. The proposed GMT1 Project Roadless 
Alternative will consist of the following components: 

GMT1 wellsite facilities include: 

 15.7-acre gravel pad with space for 33 wells; 

 Emergency shutdown valve skid; 

 Test separator; 

 Electrical control module; 

 Pig launching/receiving facility; 

 Chemical injection module (including tanks, containment, and truck loading facility); 

 Production heater;  

 Communication tower; and 

 Lighting as needed. 

Other Project components will include: 

 21.7 acre airplane runway; 

 24.7 acre airplane hangar pad; 

 14.9 acre storage pad; 

 1.2 mile (9.6 acre) gravel access road from GMT1 to the airstrip; 

 Two manual valve pads (0.7 acre); 

 approx. 18.7-acre Clover Material Source; 

 8.4 miles of pipelines from GMT1 to CD5 on new Vertical Support Members (VSMs); 

 3.3-mile-long pipeline rack on new VSMs from CD4 to CD1; 

 Pipeline tie-ins at CD5 and CD1; and 

 8.4-mile power and fiber optic communication lines from CD5 supported by pipeline horizontal 
support members. 

A close up map of the GMT1 Project Alternative D Wellsite and Airstrip are shown in Figure 1-3 and 
Figure 1-4, respectively. 

1.2 Overview of the Ambient Air Quality Impact Analysis 

This air quality impact analysis addresses the impacts on ambient air quality and AQRVs from air 
contaminant emissions that could result from the GMT1 Project Roadless Alternative construction and 
future operation. Cumulative impacts from the GMT1 Project Roadless Alternative and Reasonably 
Foreseeable Development (RFD) sources are also quantified. In this document, the potential ambient air 
quality impacts have been quantified and compared to applicable state and federal standards, PSD 
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Class II Increments, and AQRV impacts (impacts on visibility [regional haze] and atmospheric 
deposition) have been quantified and compared to applicable thresholds as defined in the Federal Land 
Managers' (FLMs') Air Quality Related Values Workgroup (FLAG) guidance document (FLAG 2010), and 
other state and federal agency guidance. This ambient air quality impact analysis also describes the 
development of the GMT1 Project Roadless Alternative construction and routine operations emissions 
inventory and how that inventory has been translated into several dispersion modeling scenarios 
selected for their potential to produce the highest air quality impacts from among all possible scenarios. 
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Though not part of 
the GMT1 Project, 
CD5 has been 
included in the as 
reasonably 
foreseeable 
development in this 
ambient air quality 
impact analysis. 

Figure 1-1 Overview of the Greater Mooses Tooth 1 Project Area 
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Figure 1-2 Map of the GMT1 Project Location, Associated Facilities, and Ambient Air Quality and Meteorological Monitoring Stations 
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Figure 1-3 Plot Plan of the GMT1 Well Site 
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Figure 1-4 Plot Plan of the GMT1 Storage Pad 
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2.0   Project Emission Inventory 

This chapter discusses the emissions of NOx, CO, VOC, SO2, PM10, PM2.5, Greenhouse Gases (GHGs), 
Total Reduced Sulfur (TRS) and Hazardous Air Pollutants (HAPs) expected to result from construction, 
operation and routine maintenance of the wellsite, access road, ice road, airstrip, pipelines and ancillary 
facilities related to the GMT1 Project Roadless Alternative. The emissions inventory for the full GMT1 
Project Roadless Alternative is presented in Section 2.1. Section 2.2 discusses the refinements and 
assumptions made in order to translate these emissions into a worst-case modeled emissions inventory 
for the GMT1 Project Roadless Alternative. Each section was broken up into several subsections which 
describe a particular set of activities related to the GMT Project Roadless Alternative.  

2.1 GMT1 Roadless Alternative Project Emissions Inventory Summary 

The following figures show the Emissions Inventory developed for the GMT1 Project Roadless 
Alternative. Figure 2-1 through Figure 2-18 show the total emissions during the entire construction 
period (October 2015 to December 2018), as well as emissions related specifically the Infill Drilling and 
emissions during a typical production year. Emissions from routine operations extend beyond 
December 2018. Figure 2-19 details in which spreadsheet(s) emissions from each activity were 
calculated. 

For Section 2.1, the subsections representing the sets of emissions activities include GMT1 construction 
activities, developmental drilling, well intervention activities, routine operations and infill drilling. GMT1 
construction activities include all emissions associated with construction of pipelines, gravel roads, power 
lines, fiber optic communication lines, Vertical Support Members (VSMs), airplane travel to and from 
GMT1, other facilities-related construction and initial construction of the ice road. Developmental drilling 
activities are associated with initial production of the first 9 wells at the GMT1 wellsite. Well interventions 
includes activities pertaining to well diagnostics, production management, and any other maintenance 
activities required to optimize the production of the well, which is expected to occur for one month a year. 
Routine operations are routine activities associated with production including road and airplane travel, 
combustion equipment and fugitive equipment leaks. Lastly, infill drilling is the expected future activities 
related to drilling additional wells at the GMT1 wellsite (up to 33) after developmental drilling is complete. 

Regardless of Alternative, the GMT1 wellsite will require a number of portable storage tanks for 
construction and developmental drilling and a small number of permanent storage tanks for long-term 
operations. Some of these tanks will have VOC and hazardous air pollutant emissions. Because 
Alternative D requires more storage to hold materials because of the mud/bulk plant, and to sustain 
construction and operations through the period when there is no ice road, the Roadless Alternative will 
require more and larger storage tanks. Table 2-1 details the materials stored in tanks for both 
Alternative A and the Roadless Alternative. As Table 2-1 indicates only some of the tanks will be 
sources of criteria and hazardous air pollutant emissions based on working, standing and breathing 
losses from the tanks. 

Because of low ambient temperatures and the low volatility of tank contents, emissions from these tanks 
will be small compared to emissions from combustion equipment, equipment leaks and fluids from well 
flowbacks. Emissions from this inventory has been estimated based on a comprehensive analysis of the 
tank inventory and throughput currently documented for the Alpine development which includes the 
Alpine CPF; and Alpine CD1, CD2, CD3, and CD4. This inventory was recently documented in the 
Title V permit renew application for Alpine (CPAI 2013) currently being reviewed by the State of Alaska. 
Emissions from tanks located throughout Alpine result in 3.4 tons per year of VOC and 1.4 tons per year 
of hazardous air pollutants. In both cases, emissions are dominated by venting from the Methanol tanks. 
VOC and HAP emissions from GMT1 Alternative D will be no larger than this. 
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Table 2-1 Inventory and Description of Fluids Stored in Tanks as Part of the GMT1 
Alternative A and Roadless Alternative 

Content 
Primary 

Use 

Source of Criteria 
and HAP 

emissions? (Y/N) 

Water (potable and 
non-potable) 

Potable water for human consumption and non-
potable water for producing drilling fluids 

No 

Diesel Fuel Yes 

Scale Inhibitor 
(typically phosphate- 
or polymer-based) 

Treatment of water associated with oil and gas to 
reduce the concentration of scale forming compounds 
that can accumulate in production wells, water and 
disposal wells, flowlines and surface equipment.  

No 

Corrosion Inhibitor 

Used to control corrosion, neutralize acid gas and 
prevent scale in production wells, water and disposal 
wells, flowlines and surface equipment. Typically 
amine and phosphorus-based products and other 
specially engineered chemicals. 

No 

Methanol 
Freeze protection of production wells, water and 
disposal wells, flowlines and surface equipment. 

Yes 

Glycol Heating medium No 

Brine 
Inorganic salts used as a well-control fluid during the 
completion and workover phases of well operations. 

No 

Mineral Oil Based 
Mud and Associated 
Mineral Oil Storage 

Paraffinic-based mineral oil drilling muds used during 
the continuous phase of well drilling. Used in place of 
diesel-based muds. 

No 

Water Based Mud 
Water based drilling muds used during the continuous 
phase of well drilling. Used in place of diesel-based 
muds. 

No 
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Figure 2-1 NOx Project Emissions Inventory During Construction – Roadless Alternative 
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Figure 2-2 NOx Project Emissions Inventory During a Typical Production Year and During the Infill Drilling Period – Roadless Alternative 
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Figure 2-3 CO Project Emissions Inventory During Construction – Roadless Alternative 
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Figure 2-4 CO Project Emissions Inventory During a Typical Production Year and During the Infill Drilling Period – Roadless Alternative 
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Figure 2-5 SO2 Project Emissions Inventory During Construction – Roadless Alternative 
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Figure 2-6 SO2 Project Emissions Inventory During a Typical Production Year and During the Infill Drilling Period – Roadless Alternative 
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Figure 2-7 PM10 Project Emissions Inventory During Construction – Roadless Alternative 
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Figure 2-8 PM10 Project Emissions Inventory During a Typical Production Year and During the Infill Drilling Period – Roadless Alternative 
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Figure 2-9 PM2.5 Project Emissions Inventory During Construction – Roadless Alternative 
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Figure 2-10 PM2.5 Project Emissions Inventory During a Typical Production Year and During the Infill Drilling Period – Roadless Alternative 

 

 



AECOM Environment  2-13 

CPAI GMT1 Project Roadless Alternative Ambient Air Quality Impact Analysis  December 2013 

Figure 2-11 VOC Project Emissions Inventory During Construction – Roadless Alternative 
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Figure 2-12 VOC Project Emissions Inventory During a Typical Production Year and During the Infill Drilling Period – Roadless Alternative 
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Figure 2-13 HAPs Project Emissions Inventory During Construction – Roadless Alternative 

 

 



AECOM Environment  2-16 

CPAI GMT1 Project Roadless Alternative Ambient Air Quality Impact Analysis  December 2013 

Figure 2-14 HAPs Project Emissions Inventory During a Typical Production Year and During the Infill Drilling Period – Roadless Alternative 
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Figure 2-15 GHGs (CO2e) Project Emissions Inventory During Construction – Roadless Alternative 
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Figure 2-16 GHGs (CO2e) Project Emissions Inventory During a Typical Production Year and During the Infill Drilling Period – Roadless Alternative 
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Figure 2-17 TRS Project Emissions Inventory During Construction – Roadless Alternative 
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Figure 2-18 TRS Project Emissions Inventory During a Typical Production Year and During the Infill Drilling Period – Roadless Alternative 
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Figure 2-19 GMT1 Project Roadless Alternative Activities Information Regarding the Location of Emissions Calculations 
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2.1.1 GMT1 Construction Project Emissions Inventory 

Emissions related to construction activities are a result of: 

 fuel combustion in the nonroad and onroad equipment associated with the construction 
activities, 

 heaters and engine generators (including the drill rig camp generator), 

 airstrip emissions, and 

 blasting emissions. 

Emissions from nonroad construction equipment were calculated using the same methods used for the 
GMT1 Preferred Alternative AQIA. Criteria pollutants (NOx, CO, VOC, SO2, PM10, PM2.5) as well as 
carbon dioxide (CO2) were calculated based on the emissions calculation procedures described in 
"Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-Ignition", 
July2010, EPA-420-R-10-018. Emissions of greenhouse gases (GHGs) expressed as carbon dioxide 
equivalents (CO2e) were calculated from emissions of CO2, CH4 and N2O by applying the 100-year 
global warming potentials (GWPs) from Intergovernmental Panel on Climate Change’s (IPCC’s) Fourth 
Assessment Report (AR4). Emissions of hazardous air pollutants (HAPs) from nonroad engines were 
calculated based on emission factors presented in AP-42 Table 3.3-2 and Table 3.4-3. Equipment usage 
information specific to the GMT1 Project Roadless Alternative was used in order to determine daily, 
weekly and monthly emissions. 

Emissions from onroad construction equipment were also calculated using the same methods used for 
the GMT1 Preferred Alternative AQIA, by using EPA’s MOVES2010b motor vehicle emissions estimation 
program. Year 2011 is used as the base year for the North Slope Borough. The latest county-specific 
MOVES2010b input data available from Alaska Department of Environmental Conservation (ADEC) was 
used. MOVES generates emission factors in the units of grams per mile (g/mi) which are then multiplied 
by the average speed of vehicles (in this case, 20 miles per hour) to obtain hourly emissions. Emissions 
of GHGs (CO2e) were calculated from emissions of CO2, CH4 and N2O by applying the 100-year GWPs 
from IPCC’s AR4. Equipment usage information specific to the GMT1 Project Roadless Alternative was 
used in order to determine daily, weekly and monthly emissions. 

Emissions from heaters (boilers) were calculated in the same manner as presented in the GMT1 
Preferred Alternative AQIA. Emissions of NOx, CO, SO2, PM10, PM2.5, VOC, and HAPs were based on 
emission factors presented in AP-42 Chapter 1.3. Emissions of SO2 were estimated based on a fuel 
sulfur content of 15 ppmw. Emissions of GHGs were calculated based on emission factors presented in 
The Climate Registry General Reporting Protocol Chapter 12, Table 12.1 (CO2) and 12.7 (CH4 and N2O). 
Equipment usage information specific to the GMT1 Project Roadless Alternative was used in order to 
determine daily, weekly and monthly emissions. 

Emissions of NOx, CO, and filterable PM from engines were calculated based on EPA Tier 3 Nonroad 
Exhaust Emission Standards (40 CFR 89.112). Total Organic Compounds (TOC) and condensable 
particulate emissions were calculated based on emission factors presented in AP-42 Table 3.3-1. 
Emissions of SO2 were estimated based on a fuel sulfur content of 15 ppmw. Emissions of HAPs were 
based on emission factors presented in AP-42 Table 3.3-2. Emissions of GHGs were calculated based 
on emission factors presented in The Climate Registry General Reporting Protocol Chapter 12, 
Table 12.1 (CO2) and 12.9 (CH4 and N2O). Emission factors were converted from the units of lb/MMBtu 
to lb/hp-hr using a brake specific fuel consumption of 7,000 Btu/hp-hr. The rated heat input was provided 
by CPAI and daily/weekly/annual activity levels for the engines specific to the GMT1 Project Roadless 
Alternative were used. 

Emissions related to air traffic were estimated based on data provided by the Federal Aviation 
Administration (FAA) Emissions and Dispersion Modeling System (EDMS). The EDMS emissions during 
the construction phase were calculated using information for the following aircraft: A Boeing 737 to move 
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passengers and cargo to Deadhorse, Boeing DC-6 to move cargo to GMT1, Lockheed C-130 to move 
large cargo to GMT1, de Havilland DHC-6-200 Twin Otter and a Casa 212-300 to move passengers and 
cargo into GMT1, and a Bell 407 helicopter to move gravel crews and for conducting special studies 
during the summer. With the exception of the Boeing 737, Table 2-2 details the use of each aircraft 
during the construction phase. Boeing 737 usage was tied to the number of Casa/Otter flights through 
the number of passengers moved since all passengers using the Casa/Otter would have come to the 
North Slope using the Boeing 737. The Boeing 737 servicing the North Slope holds 136 passengers, the 
Casa, 26 and the Otter, 19. Aircraft emissions include ground taxiing, support equipment (diesel truck 
service and diesel generator), take off, and flight up to 1,000 feet altitude. The emissions are presented 
for October 2015 through June 2018. Emissions of GHGs include CO2 only as appropriate emission 
factors for N2O and CH4 were not found. 

Emissions of NOx and CO associated with blasting were estimated based on emission factors presented 
in AP-42 Section 13.3. Emissions of PM10 and PM2.5 resulting from blasting were calculated based on 
emission factors presented in AP-42 Section 11.9. Emissions of CO2 resulting from blasting were 
calculated based on methods presented in Australian Greenhouse Office (AGO) Factors and Methods 
Workbook, December 2012, Section 2.3. Emissions of GHGs include CO2 only as appropriate emission 
factors for N2O and CH4 were not found. Weekly emissions were based on a blasting frequency of 6 
blasts per week and blasting is estimated to occur over a 12 week period. 

2.1.2 Developmental Drilling Project Emissions Inventory 

Developmental drilling emissions consist of emissions associated with the main Doyon 19 drill rig on 
highline power and several mobile and stationary units in a supporting role. The Doyon 19 emission units 
consist of three (3) heaters, two (2) boilers and three (3) engines as deployed in drilling operations for 
this project. Of these engines , 2 are cement pumps which rarely operate and the remaining engine is a 
primary power generation engine which operates in spinning reserve incase highline power becomes 
temporarily unavailable. The stationary support equipment consists of six (6) boilers and fifteen (15) 
engines. Mobile support equipment consists of eight (8) vacuum trucks, four (4) heavy duty diesel trucks 
and eight (8) light pickup trucks. 

Emissions from boilers and engines were calculated using the same methods as in the GMT1 Preferred 
Alternative AQIA. Boiler emissions were based on emission factors presented in AP-42 Chapter 1.3.  
The Climate Registry General Reporting Protocol Chapter 12 was used for GHG emissions. Emissions 
from engines were calculated based on emission factor data supplied by Caterpillar, except HAPs which 
were based on emission factors presented in AP-42 Table 3.3-2 and GHGs which were based on 
emission factors presented in The Climate Registry General Reporting Protocol Chapter 12. 

Emissions of NOx, CO, VOC, SO2, PM10, PM2.5, CO2, CH4, N2O and HAPs from onroad equipment using 
the ice road to seasonally and on the road between the storage and GMT1 were estimated based on 
EPA’s MOVES2010b motor vehicle emissions estimation program. The latest county-specific 
MOVES2010b input data available from ADEC was used. The MOVES generated emission factors 
(g/mi) were multiplied by the average speed of vehicles (20 miles per hour) to obtain hourly emissions 
(lb/hr). The annual operating hours per unit for the vehicles were calculated based on the assumption 
that the vehicle travels between two routes. One route is along the 26.2 mile ice road (roundtrip from the 
Alpine CPF to the GMT1 storage site at the airstrip) for the seven month winter period when the ice road 
is available (November-May). The second route occurs all year long, and is along the 1,960 meter gravel 
road (2.44 miles round trip) between the GMT1 bulk storage site and the GMT1 wellsite. Both routes 
assume that each heavy vehicle spends one (1) hour idling at the destination for unloading time per trip. 
The pickup trucks are assumed to have only 0.25 hour idle time. 
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Table 2-2  Aircraft Usage During Construction and Drilling (Combined Take-off and Landings Per Month at GMT1) 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Year 1 - 2016             

Operations (Otter/Casa) 0 0 0 0 0 0 0 0 0 0 0 0 

Construction (Otter/Casa) 10 5 5 5 5 5 5 5 5 10 15 15 

Drilling (Otter/Casa) 0 0 0 0 0 0 0 0 0 0 0 0 

Operations Cargo (DC-6) 0 0 0 0 0 0 0 0 0 0 0 0 

Construction Cargo (DC-6) 0 0 0 0 0 0 1 1 1 1 0 0 

Drilling Cargo (DC-6) 0 0 0 0 0 0 0 0 0 0 0 0 

Large Cargo (C-130) 0 0 0 0 0 0 0 0 0 0 0 0 

Construction (Helicopter) 0 0 0 0 10 60 60 60 60 60 0 0 

Special Studies (Helicopter) 0 0 0 0 517 517 259 259 0 0 0 0 

Year 2 - 2017             

Operations (Otter/Casa) 0 0 0 5 20 20 20 26 26 26 26 26 

Construction (Otter/Casa) 5 5 5 5 10 10 10 10 10 10 15 15 

Drilling (Otter/Casa) 0 0 0 20 70 70 70 70 70 70 70 70 

Operations Cargo (DC-6) 0 0 0 0 0 0 0 0 0 0 0 0 

Construction Cargo (DC-6) 0 0 0 0 0 0 0 0 0 0 0 0 

Drilling Cargo (DC-6) 0 0 0 5 20 20 20 20 20 20 20 20 

Large Cargo (C-130) 0 0 0 0 0 0 0 0 2 0 0 2 

Construction (Helicopter) 0 0 0 0 0 0 0 0 0 0 0 0 

Special Studies (Helicopter) 0 0 0 0 517 517 259 259 0 0 0 0 

 Continued on Next Page … 
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Table 2-2  Aircraft Usage During Construction and Drilling (Combined Take-off and Landings Per Month at GMT1) (CONTINUED) 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Year 3 - 2018             

Operations (Otter/Casa) 4 4 4 4 20 20 20 20 20 20 20 20 

Construction (Otter/Casa) 0 0 0 0 0 0 0 0 0 0 0 0 

Drilling (Otter/Casa) 70 70 70 70 0 0 0 0 0 0 0 0 

Operations Cargo (DC-6) 3 3 3 3 3 3 3 3 3 3 3 3 

Construction Cargo (DC-6) 0 0 0 0 0 0 0 0 0 0 0 0 

Drilling Cargo (DC-6) 20 0 0 5 0 0 0 0 0 0 0 0 

Large Cargo (C-130) 0 0 0 0 0 0 0 0 0 0 0 0 

Construction (Helicopter) 0 0 0 0 0 0 0 0 0 0 0 0 

Special Studies (Helicopter) 0 0 0 0 517 517 259 259 0 0 0 0 
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Fugitive emissions of particulate matter result primarily from gravel sourcing from the Clover Material 
site, general disturbed areas during construction of wellsite, vehicle travel on the unpaved (gravel) road 
between the storage site and wellsite during wellsite construction, developmental drilling and wellsite 
routine operations and maintenance. It is assumed that the conditions from October through May are 
considered winter and are characterized by significant snow cover and/or frozen ground. Therefore, little, 
if any, fugitive dust would be generated during this time. Moreover, vehicles will travel on ice roads 
during these months and use of gravel roads will be minimal. 

Emissions of PM10 and PM2.5 generated by the process of gravel extraction consist of: 

 Particulates generated by overburden and gravel extraction and stockpiling – Emission factor for 
overburden extraction and stockpiling was taken from Equation 1 of AP-42 Section 13.2.4. The 
emissions factor takes into account wind speed and material’s moisture content to calculate total 
suspended particulate (TSP) emission factor which can be converted to PM2.5 and PM10 
emission factors by applying the appropriate particle size multiplier. Since the moisture of 
overburden and gravel is expected to be high due to the ground being snow covered most part 
of the year, the high end of the range of moisture contents (4.8%) that justifies the validity of the 
emission factor was used. 

 Particulates generated by gravel crushing – PM10 and PM2.5 emission factors for the gravel 
crushing operation were taken from AP-42 Table 11.19.2-2 (controlled tertiary crushing). It 
should be noted that while primary crushing will likely be sufficient for the purposes of 
developing gravel for roads, tertiary crushing factors were used because there are no data 
available for primary and secondary crushing in AP-42. 

Emissions of PM10 and PM2.5 generated by vehicle travel on the road connecting the wellsite and airstrip 
were calculated based on the method presented in Equation 1a of AP-42 Section 13.2.2. The emission 
factor (lb/vehicle mile traveled) was multiplied by the total miles traveled by the vehicle per hour 
(20 miles per hour) to obtain a maximum hourly emission rate. The total miles travelled per day per 
vehicle were calculated based on the number of trips per day and total roundtrip miles per trip 
(2.44 miles) on the gravel road. 

In addition to vehicle travel on unpaved roads and gravel extraction, there are general disturbed areas 
created during the life of the wellsite construction. In particular, construction of the road connecting the 
wellsite and airstrip, construction of the wellsite and installation of the pipeline, power line and 
communications line, and the airstrip pad, hangar and runway will result in disturbed areas. Emissions of 
TSP, PM10 and PM2.5 from these areas were calculated based on the emission factor available in AP-42 
Section 13.2.3.3 (1.2 ton/acre/month) and the particle size multipliers from AP-42 Section 13.2.5.3. The 
area of disturbance was provided by CPAI. Since the disturbed areas will be watered periodically to 
mitigate fugitive dust emissions, a control factor of 75% was applied to the particulate emissions. This 
control factor is easily achievable by limiting vehicle speeds and applying enough water to ensure that 
the ratio of the controlled to uncontrolled surface moisture content assumed in the emission factor is 2 or 
above (USEPA 1992). 

Developmental drilling also includes emissions from flowing back wells as part of well completion. Well 
flowback emissions were determined in the same manner as the GMT1 Preferred Alternative AQIA, 
using a simulation conducted with the ProMax 3.2 software. Emissions of GHGs (CO2e) were calculated 
from emissions of CO2, CH4 and N2O by applying the 100-year GWPs from IPCC’s AR4. 

2.1.3 Well Interventions Project Emissions Inventory 

To be conservative, emissions from well interventions were estimated based on operation of the well 
hydraulic fracturing unit, since this unit results in higher emissions than other types of well intervention 
equipment such as a coil tubing unit. In addition to the boilers and engines associated with the well 
hydraulic fracturing unit, there are several stationary and mobile support equipment units that contribute 
to this emissions inventory. The well hydraulic fracturing unit consists of engines totaling 15,510 hp. 
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Engine emissions were calculated using the same methodology as was done for the proposed GMT1 
Alternative A. Emissions of NOx, SO2, CO, VOC, PM10, PM2.5 and HAPs from the “small” engines in well 
intervention service were calculated based on emission factor data provided in AP-42 Chapter 3.3. 
Emissions from the “large” engines in well intervention service were calculated based on emission factor 
data provided in AP-42 Chapter 3.4. Emissions of GHGs were calculated based on emission factors 
presented in The Climate Registry General Reporting Protocol Chapter 12. 

The methods used to calculate emissions from the nonroad and mobile support equipment is similar to 
those described in Section 2.1.3. 

2.1.4 Routine Operations Project Emissions Inventory 

Routine operations emissions inventory consists of mobile equipment associated with transporting 
workers to and from the site on the seasonal ice road and via aircraft, fugitive particulate emissions 
resulting from disturbed areas and vehicle travel on ice roads and the unpaved road between the storage 
pad and the wellsite, fugitive VOC emissions from the pipeline components, emissions related to aircraft 
travel, a solid waste incinerator, a diesel standby generator, and a field gas fired main production heater. 

Emissions of NOx and CO from the field gas fired production heater were calculated based on emission 
factors presented in AP-42 Table 1.4-1. Emissions of VOC, PM10 and PM2.5 were based on emission 
factors in AP-42 Table 1.4-2. Emissions of SO2 were based on a mass balance approach and a 
maximum fuel sulfur content of 40 ppmv in the field gas. Emissions of HAPs were based on emission 
factors presented in AP-42 Table 1.4-3 and 1.4-4. Emissions of GHGs were calculated based on 
emission factors presented in The Climate Registry General Reporting Protocol Chapter 12, Table 12.1 
(CO2) and 12.7 (CH4 and N2O). 

For the incinerator, emissions from the combustion of solid waste as well as emissions from the two field 
gas fired burners were calculated. The burner emissions of NOx and CO were based on emission factors 
presented in AP-42 Table 1.4-1. Emission factors for VOC, SO2, PM10 and PM2.5 are from AP-42 
Table 1.4-2, and HAPs are from AP-42 Table 1.4-3 and Table 1.4-4. For the emissions associated with 
the combustion of solid waste in the incinerator, emissions of CO, NOx, filterable PM, SO2, and HAPs 
were calculated based on emission factors from 40 CFR Part 60, Subpart CCCC Table 8 and conversion 
factors from AP-42 Table 2.1-10. It was assumed that all filterable PM is equal to filterable PM10 which is 
equal to filterable PM2.5. Condensable particulate matter (CPM) data is very limited, so the CPM 
emission factor was determined based on the draft permit limits from Energy Answers Arecibo, LLC 
(ARECIBO PUERTO RICO RENEWABLE ENERGY PROJECT). Emissions of GHGs for the incinerator 
were calculated based on emission factors presented in The Mandatory Greenhouse Gas Reporting 
Rule (40 CFR Part 98) Subpart C, Table C-1 (CO2) and C-2 (CH4 and N2O). CO2e were calculated from 
emissions of CO2, CH4 and N2O by applying the 100-year GWPs from IPCC’s AR4. 

Emissions of NOx, CO, and filterable PM from the standby generators were calculated based on USEPA 
Tier 2 Nonroad Exhaust Emission Standards (40 CFR 89.112). TOC and condensable particulate 

emissions were calculated based on emission factors presented in AP-42 Table 3.3-1 and Table 3.4-2, 
respectively. Emissions of SO2 were estimated based on a liquid fuel sulfur content of 15 ppmw. 
Emissions of HAPs were based on emission factors presented in AP-42 Table 3.3-2. Emissions of GHGs 
for the generator were calculated based on emission factors presented in The Mandatory Greenhouse 
Gas Reporting Rule (40 CFR Part 98) Subpart C, Table C-1 (CO2) and C-2 (CH4 and N2O). CO2e were 
calculated from emissions of CO2, CH4 and N2O by applying the 100-year GWPs from IPCC’s AR4. 

Emissions related to air traffic were estimated based on data provided by the Federal Aviation 
Administration (FAA) Emissions and Dispersion Modeling System (EDMS). The EDMS emissions during 
routine operations were calculated using information for the following aircraft: A Boeing 737 to move 
passengers and cargo to Deadhorse, Boeing DC-6 to move cargo to GMT1, Lockheed C-130 to move 
large cargo to GMT1, de Havilland DHC-6-200 Twin Otter and a Casa 212-300 to move passengers and 
cargo into GMT1, and a Bell 407 helicopter to move gravel crews and for conducting special studies 
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during the summer. With the exception of the Boeing 737, Table 2-3 details the use of each aircraft 
during Routine Operations. Boeing 737 usage was tied to the number of Casa/Otter flights through the 
number of passengers moved since all passengers using the Casa/Otter would have come to the North 
Slope using the Boeing 737. The Boeing 737 servicing the North Slope holds 136 passengers, the Casa, 
26 and the Otter, 19. Aircraft emissions include ground taxiing, support equipment (diesel truck service 
and diesel generator), take off, and flight up to 1,000 feet altitude. The emissions are presented for 
October 2015 through June 2018. Emissions of GHGs include CO2 only as appropriate emission factors 
for N2O and CH4 were not found. 

Emissions of NOx, CO, VOC, SO2, PM10, PM2.5, CO2, CH4, N2O and HAPs from onroad equipment 
associated with routine operations were estimated based on EPA’s MOVES2010b motor vehicle 
emissions estimation program. The latest county-specific MOVES2010b input data available from ADEC 
was used. The MOVES generated emission factors (g/mi) were multiplied by the average speed of 
vehicles (20 miles per hour) to obtain hourly emissions (lb/hr). The annual operating hours per unit for 
the vehicles were calculated based on the assumption that the vehicle travels between two routes. One 
route is along the 26.2 mile seasonal ice road (roundtrip from the Alpine CPF to the GMT1 storage site at 
the airstrip) for the seven month winter period when the ice road is available (November-May). The 
second route occurs all year long, and is along the 1,960 meter gravel road (2.44 miles round trip) 
between the GMT1 bulk storage site and the GMT1 wellsite. Both routes assume that each mechanics 
truck spends four (4) hours idling at the destination for unloading time per trip. The pickup and crew cab 
trucks are assumed to have only one (1) hour idle time.  

Fugitive emissions of VOC occur as a result of leaks in pipeline components such as valves, flanges, 
connectors, pump seals and others. These emissions were calculated using the same methodology as 
for the GMT1 Preferred Alternative AQIA.  Emission factors to quantify emissions from equipment leaks 
were taken from Table 2-4 of “Protocol for Equipment Leak Emission Estimates”, EPA-453/R-95-017, 
and a representative component counts for similar service were from "Methane Emissions for the Natural 
Gas Industry: Volume 8: Equipment Leaks", GRI-94/0257.25 (EPA-600/R-96-080). Mole fractions (and 
subsequently weight fractions) of various constituents were developed using flash gas and flash oil 
analyses via a ProMax 3.2 simulation. 

2.1.5 Infill Drilling Project Emissions Inventory 

Similar to developmental drilling, infill drilling emissions consist of emissions associated with the main 
Doyon 19 drill rig and several mobile and stationary units in a supporting role. The Doyon 19 emission 
units consist of three (3) heaters, two (2) boilers, and three (3) engines as deployed in drilling operations 
for this project. Of the engines, 2 are cement pumps which rarely operate and the remaining engine is a 
primary power generation engine which operates in spinning reserve incase highline power becomes 
temporarily unavailable. The stationary support equipment consists of six (6) boilers and fifteen (15) 
engines. Mobile support equipment consists of eight (8) vacuum trucks, four (4) heavy duty diesel trucks 
and eight (8) light pickup trucks. For detailed discussion of the emission estimation methodology, see 
Section 2.1.2. 

2.2 GMT1 Project Modeled Emissions Inventory Summary 

The near-field ambient air quality impact analysis was conducted to quantify maximum pollutant impacts 
within and nearby the GMT1 Project Roadless Alternative as a result of related construction and 
operational emissions. Impacts from criteria pollutant emissions of PM10, PM2.5, NOx, SO2, and CO, and 
emissions of air toxics (benzene, toluene, ethyl benzene, xylene, n-hexane, and formaldehyde) were 
evaluated as part of the study. 
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Table 2-3  Aircraft Usage During a Typical Year during Routine Operations (Combined Take-off and Landings Per Month at GMT1) 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Operations (Otter/Casa) 4 4 4 4 20 20 20 20 20 20 20 20 

Construction (Otter/Casa) 0 0 0 0 0 0 0 0 0 0 0 0 

Drilling (Otter/Casa) 0 0 0 0 0 0 0 0 0 0 0 0 

Operations Cargo (DC-6) 3 3 3 3 3 3 3 3 3 3 3 3 

Construction Cargo (DC-6) 0 0 0 0 0 0 0 0 0 0 0 0 

Drilling Cargo (DC-6) 0 0 0 0 0 0 0 0 0 0 0 0 

Large Cargo (C-130) 0 0 0 0 0 0 0 0 0 0 0 0 

Construction (Helicopter) 0 0 0 0 0 0 0 0 0 0 0 0 

Special Studies (Helicopter) 0 0 0 0 517 517 259 259 0 0 0 0 
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Several factors were considered when developing modeling scenarios to demonstrate compliance with 
the ambient air quality standards. These factors include the GMT1 Project Roadless Alternative’s 
construction and operation schedule (and any overlapping therein); the location of GMT1 Project 
Roadless Alternative-related emissions and their proximity to ambient air or sensitive receptors; and the 
relative magnitude and type of emissions for each activity. 

With consideration of the above factors, the following scenarios were selected for the near-field analysis: 

1) Access Road and Pad Construction; 

2) Mining the Clover Material Source; 

3) Infill Drilling; and 

4) Well Intervention. 

These scenarios are expected to cover the range of GMT1 Project Roadless Alternative-related, 
worst-case emission scenarios for the various pollutants (e.g., maximum PM10 and PM2.5 emissions from 
construction; maximum 1-hour NO2 emissions for drilling and blasting, and maximum air toxics from well 
intervention). These scenarios also consider GMT1 Project Roadless Alternative-related sources that are 
outside of the GMT1 site and may be within a closer proximity to the town of Nuiqsut, e.g., the blasting 
associated with the Clover Material Source. The cross-section of various activities analyzed provides a 
thorough and comprehensive assessment of emissions and their impacts on nearby ambient air and 
sensitive receptors. 

 



   



AECOM Environment 2-31 

CPAI GMT1 Project Roadless Alternative Ambient Air Quality Impact Analysis December 2013 

2.2.1 Blasting Construction Modeled Emissions Inventory 

Information regarding the modeled emissions inventory for blasting construction is in Table 2-4. Short term and annual emission rates for modeled criteria 
pollutants are in Table 2-5. Stack parameters for the blasting construction activities can be found in Chapter 3. 

Table 2-4 Blasting Construction Modeled Emissions Inventory Information 

Model ID Description Comments 

TAILPIPE Onroad construction 
equipment traveling on 
access road 

Emissions were pulled from the onroad construction project emissions inventory and fractioned according 
to blasting usage information provided by CPAI. Emissions from the project emissions inventory were 
scaled to represent emissions from one round trip travel per day on a 0.31 mile (0.5 kilometer) portion of the 
access road. Hourly and annual emission rates represent the maximum emissions for the entire 
construction period. 

TAILPIPE Nonroad construction 
equipment  

Emissions were pulled directly from the nonroad construction project emissions inventory and fractioned 
according to blasting usage information provided by CPAI. Hourly and annual emission rates represent the 
maximum emissions for the entire construction period. 

BLAST_ST, 
BLAST_AN 

Emissions directly related 
to the blasting source 

Emissions were pulled explicitly from the project emissions inventory. 

DISTURB Disturbed area fugitive 
emissions 

Material mining will be complete by May and when the ground thaws. At that point, the area will be filled 
with water. Therefore, the disturbed area will not be a source of dust emissions. 

 

Table 2-5 Blasting Construction Modeled Emission Rates 

Model ID Source Description 

NOx PM10 PM2.5 SO2 CO 

1-hour Annual 24-hr  Annual 24-hr  Annual 1-hour 24-hour Annual 1-hr / 8-hr 

(g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) 

TAILPIPE Onroad construction 
equipment 4.27E-04 1.67E-04 2.27E-05 8.85E-06 2.20E-05 8.59E-06 1.12E-06 1.12E-06 4.52E-07 2.37E-04 

TAILPIPE Nonroad construction 
equipment  

2.98E+00 1.06E+00 2.56E-01 9.36E-02 2.49E-01 9.09E-02 5.97E-03 5.97E-03 2.14E-03 2.12E+00 

DISTURB 
Disturbed area fugitive 
emissions 

N/A N/A 0.00E+00 0.00E+00 0.00E+00 0.00E+00 N/A N/A N/A N/A 

BLAST_ST Blasting source 5.35E+01 2.26E-01 1.30E-02 6.30E+00 2.62E-01 2.11E+02 

BLAST_AN Blasting source 
 

4.38E-01 4.43E-02 2.56E-03 5.15E-02 
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2.2.2 Well Interventions Modeled Emissions Inventory 

Information regarding the modeled emissions inventory for well interventions is in Table 2-6. Short term and annual emission rates for modeled criteria 
pollutants are in Table 2-7. Stack parameters for well intervention activities can be found in Chapter 3. 

Table 2-6 Well Interventions Modeled Emissions Inventory Information 

Model ID Description Comments 

RD_TAIL_1 Onroad construction equip. traveling 
on access road, GMT1 side 

Emissions were pulled from the onroad drilling project emissions inventory. Emissions from the 
project emissions inventory were scaled to represent emissions from one round trip travel per day 
on the 0.31 mile (0.5 kilometer) portion of the access road. 

RD_FUG_1 Fugitive dust emissions from access 
road travel, GMT1 side 

Emissions were pulled from the fugitive dust project emissions inventory. Emissions from the 
project emissions inventory were scaled to represent emissions from one round trip travel per day 
on the 0.31 mile (0.5 kilometer) portion of the access road. 

RD_TAIL_2 Onroad construction equip. traveling 
on access road, Airstrip side 

These emissions are expected to be the same as those on the GMT1 side, and were set equal to 
RD_TAIL_1. 

RD_FUG_2 Fugitive dust emissions from access 
road travel, Airstrip side 

These emissions are expected to be the same as those on the GMT1 side, and were set equal to 
RD_FUG_1. 

NONMOB Stationary drilling support equip. Emissions were pulled explicitly from the project emissions inventory. 
PAD_DIST Disturbed area fugitive emissions 

from wellsite 

Emissions were pulled explicitly from the project emissions inventory. Though Well Interventions 
activities will be one month in duration, fugitive emissions will last four months. 

ARPD_DIST Disturbed area fugitive emissions 
from airstrip pad 

HANG_DIST Disturbed area fugitive emissions 
from airstrip hangar 

RUN_DIS1 Disturbed area fugitive emissions 
from airstrip runway 

AIRSTRP1/2/3 Aircraft emissions Emissions were pulled explicitly from the project emissions inventory for the operational scenario. 
These emissions only represent aircraft-related emissions at the GMT1 site, not emissions at the 
destination site. 

WELLINT1/2 Well Intervention heaters and 
engines 

Emissions from the coil tubing unit, rather than the well fracturing unit, were modeled. The coil 
tubing unit is most likely to be used, so it more accurately represents activity emissions. 

PROD_HTR Gas fired production heater Emissions were pulled explicitly from the project emissions inventory. 
INCIN Incinerator at the storage pad Emissions were pulled explicitly from the project emissions inventory. 

AIR_EGEN Generator at the storage pad Emissions were based on 1,000 hours per year of operation. 
WEL_EGEN Generator at the wellsite Emissions were based on 1,000 hours per year of operation. 
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Table 2-7 Well Interventions Modeled Emission Rates 

Model ID Source Description 

NOx PM10 PM2.5 SO2 CO 

1-hour Annual 24-hr  Annual 24-hr  Annual 1-hour 24-hour  Annual 1-hr / 8-hr

(g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) 

RD_TAIL_1 Onroad construction 
equipment, GMT1 side 2.11E-03 1.54E-04 8.60E-05 2.96E-05 8.34E-05 2.88E-05 9.28E-06 9.28E-06 5.32E-07 9.78E-04 

RD_FUG_1 Fugitive dust emissions, 
GMT1 side 

N/A N/A 1.35E-01 4.83E-02 1.35E-02 4.92E-03 N/A N/A N/A N/A 

RD_TAIL_2 Onroad construction 
equipment, Airstrip side 

2.11E-03 1.54E-04 8.60E-05 2.96E-05 8.34E-05 2.88E-05 9.28E-06 9.28E-06 5.32E-07 9.78E-04 

RD_FUG_2 Fugitive dust emissions, 
Airstrip side 

N/A N/A 1.35E-01 4.83E-02 1.35E-02 4.92E-03 N/A N/A N/A N/A 

NONMOB Stationary support 
equipment 

1.16E+00 9.69E-02 7.36E-02 6.13E-03 7.30E-02 6.08E-03 1.59E-03 1.59E-03 1.32E-04 6.17E-01 

PAD_DIST Disturbed area fugitives, 
wellsite 

N/A N/A 6.19E-01 2.04E-01 9.29E-02 3.06E-02 N/A N/A N/A N/A 

ARPD_DIST Disturbed area fugitives, 
airstrip pad 

N/A N/A 9.20E-01 3.02E-01 1.38E-01 4.54E-02 N/A N/A N/A N/A 

HANG_DIST Disturbed area fugitives, 
hangar 

N/A N/A 8.68E-01 2.85E-01 1.30E-01 4.28E-02 N/A N/A N/A N/A 

RUN_DIS1 Disturbed area fugitives, 
runway 

N/A N/A 1.14E+00 3.74E-01 1.71E-01 5.61E-02 N/A N/A N/A N/A 

AIRSTRP1 Aircraft, split in thirds 1.71E-03 1.71E-03 1.56E-03 1.56E-03 1.56E-03 1.56E-03 7.12E-04 7.12E-04 7.12E-04 1.04E-01 
AIRSTRP2 Aircraft, split in thirds 1.71E-03 1.71E-03 1.56E-03 1.56E-03 1.56E-03 1.56E-03 7.12E-04 7.12E-04 7.12E-04 1.04E-01 
AIRSTRP3 Aircraft, split in thirds 1.71E-03 1.71E-03 1.56E-03 1.56E-03 1.56E-03 1.56E-03 7.12E-04 7.12E-04 7.12E-04 1.04E-01 
WELLINT1 Heaters and engines 1.20E+00 9.90E-02 3.01E-02 2.48E-03 3.01E-02 2.48E-03 1.46E-03 1.46E-03 1.20E-04 2.76E-01 
WELLINT2 Heaters and engines 1.20E+00 9.90E-02 3.01E-02 2.48E-03 3.01E-02 2.48E-03 1.46E-03 1.46E-03 1.20E-04 2.76E-01 

PROD_HTR Production heater 3.58E-01 3.58E-01 2.72E-02 2.72E-02 2.72E-02 2.72E-02 1.77E-02 1.77E-02 1.77E-02 3.01E-01 
INCIN Incinerator 7.49E-02 7.49E-02 9.90E-02 9.90E-02 9.90E-02 9.90E-02 8.59E-04 8.59E-04 8.59E-04 4.31E-02 

AIR_EGEN Generator, airstrip 2.03E-01 2.03E-01 7.38E-03 7.38E-03 7.38E-03 7.38E-03 1.99E-04 1.99E-04 1.99E-04 1.11E-01 
WEL_EGEN Generator, wellsite 2.03E-01 2.03E-01 7.38E-03 7.38E-03 7.38E-03 7.38E-03 1.99E-04 1.99E-04 1.99E-04 1.11E-01 
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2.2.3 Infill Drilling Modeled Emissions Inventory 

Information regarding the modeled emissions inventory for infill drilling is in Table 2-8. Short term and annual emission rates for modeled criteria 
pollutants are in Table 2-9. Stack parameters for infilling drilling activities can be found in Chapter 3. 

Table 2-8 Infill Drilling Modeled Emissions Inventory Information 

Model ID Description Comments 

RD_TAIL_1 Onroad construction 
equipment, GMT1 side 

Emissions were pulled from the onroad drilling project emissions inventory. Emissions from the project 
emissions inventory were scaled to represent emissions from one round trip travel per day on the 
0.31 mile (0.5 kilometer) portion of the access road. 

RD_FUG_1 Fugitive dust emissions, 
GMT1 Side 

Emissions were pulled from the fugitive dust project emissions inventory. Emissions from the project 
emissions inventory were scaled to represent emissions from one round trip travel per day on the 
0.31mile (0.5 kilometer) portion of the access road. 

RD_TAIL_2 Onroad construction 
equipment, Airstrip Side 

These emissions are expected to be the same as those on the GMT1 side, and were set equal to 
RD_TAIL_1. 

RD_FUG_2 Fugitive dust emissions, 
Airstrip Side 

These emissions are expected to be the same as those on the GMT1 side, and were set equal to 
RD_FUG_1. 

NONMOB Stationary support equipment Emissions were pulled explicitly from the project emissions inventory. 
PAD_DIST Disturbed area, wellsite 

Emissions were pulled explicitly from the project emissions inventory. Fugitive emissions will last four 
months. 

ARPD_DIST Disturbed area, airstrip pad 
HANG_DIST Disturbed area, hangar 
RUN_DIS1 Disturbed area, runway 
D19_PWR Primary Power  Emissions were pulled explicitly from the project emissions inventory. 

D19_BOIL1/2 Boiler 1 and 2 Emissions were pulled explicitly from the project emissions inventory. 

D19_CEM1/2 Cement Pump 1 and 2 
The cement pumps are considered intermittent emission units, so short term NO2 emissions were 
annualized according to USEPA guidance for intermittent emission units. All other emissions were 
pulled explicitly from the project emissions inventory. 

D19_HTR1, 2/AB Air Heater 1 and 2 Emissions were pulled explicitly from the project emissions inventory. 
PROD_HTR Production heater Emissions were pulled explicitly from the project emissions inventory. 

INCIN Incinerator at the airstrip Emissions were pulled explicitly from the project emissions inventory. 
AIR_EGEN Back-up generator, airstrip Emissions represent 1,000 hours per year of operation. 
WEL_EGEN Back-up generator, wellsite Emissions represent 1,000 hours per year of operation. 
CAMP_ENG Rig camp engine This engine will not be used during infill drilling activities because power will be available onsite. 

AIRSTRP1/2/3 Aircraft emissions Emissions were pulled explicitly from the project emissions inventory for the construction scenario.  
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Table 2-9 Infill Drilling Modeled Emission Rates 

Model ID Source Description 

NOx PM10 PM2.5 SO2 CO 

1-hour Annual 24-hr Annual 24-hr Annual 1-hour 24-hour Annual 1-hr / 8-hr

(g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) 

RD_TAIL_1 Onroad construction 
equipment, GMT1 side 2.11E-03 1.84E-03 8.60E-05 3.56E-04 8.34E-05 3.45E-04 9.28E-06 9.28E-06 6.39E-06 9.78E-04 

RD_FUG_1 Fugitive dust emissions, 
GMT1 Side 

N/A N/A 1.35E-01 5.79E-01 1.35E-02 5.91E-02 N/A N/A N/A N/A 

RD_TAIL_2 Onroad construction 
equipment, Airstrip Side 

2.11E-03 1.84E-03 8.60E-05 3.56E-04 8.34E-05 3.45E-04 9.28E-06 9.28E-06 6.39E-06 9.78E-04 

RD_FUG_2 Fugitive dust emissions, 
Airstrip Side 

N/A N/A 1.35E-01 5.79E-01 1.35E-02 5.91E-02 N/A N/A N/A N/A 

NONMOB Support equipment 1.16E+00 1.16E+00 7.36E-02 7.36E-02 7.30E-02 7.30E-02 1.59E-03 1.59E-03 1.59E-03 6.17E-01 
PAD_DIST Disturbed area, wellsite N/A N/A 6.19E-01 2.04E-01 9.29E-02 3.06E-02 N/A N/A N/A N/A 

ARPD_DIST Disturbed area, air pad N/A N/A 9.20E-01 3.02E-01 1.38E-01 4.54E-02 N/A N/A N/A N/A 
HANG_DIST Disturbed area, hangar N/A N/A 8.68E-01 2.85E-01 1.30E-01 4.28E-02 N/A N/A N/A N/A 
RUN_DIS1 Disturbed area, runway N/A N/A 1.14E+00 3.74E-01 1.71E-01 5.61E-02 N/A N/A N/A N/A 

D19_PWR Primary Power 3.65E-01 3.65E-01 1.51E-02 1.51E-02 1.51E-02 1.51E-02 5.39E-04 5.39E-04 5.39E-04 1.07E-01 

D19_BOIL1 Boiler 1 8.74E-02 8.74E-02 1.04E-02 1.04E-02 9.31E-03 9.31E-03 8.74E-04 8.74E-04 8.74E-04 2.19E-02 

D19_BOIL2 Boiler 2 8.74E-02 8.74E-02 1.04E-02 1.04E-02 9.31E-03 9.31E-03 8.74E-04 8.74E-04 8.74E-04 2.19E-02 

D19_CEM1 Cement Pump 1 2.29E-02 2.29E-02 2.41E-02 1.38E-03 2.41E-02 1.38E-03 1.87E-05 8.21E-05 1.87E-05 5.02E-01 

D19_CEM1 Cement Pump 2 2.29E-02 2.29E-02 2.41E-02 1.38E-03 2.41E-02 1.38E-03 1.87E-05 8.21E-05 1.87E-05 5.02E-01 

D19_HTR1 Air Heater 1 7.79E-02 7.79E-02 9.27E-03 9.27E-03 8.29E-03 8.29E-03 7.79E-04 7.79E-04 7.79E-04 1.95E-02 

D19_HTR2A Air Heater 2, split in half 1.94E-02 1.94E-02 2.31E-03 2.31E-03 2.07E-03 2.07E-03 1.94E-04 1.94E-04 1.94E-04 4.85E-03 

D19_HTR2B Air Heater 2, split in half 1.94E-02 1.94E-02 2.31E-03 2.31E-03 2.07E-03 2.07E-03 1.94E-04 1.94E-04 1.94E-04 4.85E-03 

PROD_HTR Production heater 3.58E-01 3.58E-01 2.72E-02 2.72E-02 2.72E-02 2.72E-02 1.77E-02 1.77E-02 1.77E-02 3.01E-01 
INCIN Incinerator, at airstrip 7.49E-02 7.49E-02 9.90E-02 9.90E-02 9.90E-02 9.90E-02 8.59E-04 8.59E-04 8.59E-04 4.31E-02 

AIR_EGEN Generator, at airstrip 2.03E-01 2.03E-01 7.38E-03 7.38E-03 7.38E-03 7.38E-03 1.99E-04 1.99E-04 1.99E-04 1.11E-01 
WEL_EGEN Generator, at wellsite 2.03E-01 2.03E-01 7.38E-03 7.38E-03 7.38E-03 7.38E-03 1.99E-04 1.99E-04 1.99E-04 1.11E-01 
AIRSTRP1 Aircraft, split in thirds 3.43E-03 3.43E-03 2.16E-03 2.16E-03 2.16E-03 2.16E-03 1.11E-03 1.11E-03 1.11E-03 1.31E-01 
AIRSTRP2 Aircraft, split in thirds 3.43E-03 3.43E-03 2.16E-03 2.16E-03 2.16E-03 2.16E-03 1.11E-03 1.11E-03 1.11E-03 1.31E-01 
AIRSTRP3 Aircraft, split in thirds 3.43E-03 3.43E-03 2.16E-03 2.16E-03 2.16E-03 2.16E-03 1.11E-03 1.11E-03 1.11E-03 1.31E-01 
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2.2.4 Wellsite Construction Modeled Emissions Inventory 

Information regarding the modeled emissions inventory for the wellsite construction is in Table 2-10. Short term and annual emission rates for modeled 
criteria pollutants are in Table 2-11. Stack parameters for wellsite construction activities can be found in Chapter 3. 

Table 2-10 Wellsite Construction Modeled Emissions Inventory Information 

Model ID Description Comments 

RD_TAIL_1 Onroad construction 
equipment traveling on 
access road, GMT1 Side 

Emissions were pulled from the onroad construction project emissions inventory and fractioned according to 
wellsite construction usage information provided by CPAI. Emissions from the project emissions inventory 
were scaled to represent emissions from one round trip travel per day on a 0.31 mile (0.5 kilometer) portion 
of the access road. Hourly and annual emission rates represent the maximum emissions for the entire 
construction period. 

RD_FUG_1 Access road fugitive dust 
emissions, GMT1 Side 

Wellsite and road construction will occur during the winter months (October-May). Therefore, travel on the 
access road will not be a source of fugitive dust emissions. 

RD_TAIL_2 Onroad construction 
equipment, Airstrip Side 

These emissions are expected to be the same as those on the GMT1 side, and were set equal to 
RD_TAIL_1. 

RD_FUG_2 Fugitive dust emissions, 
Airstrip Side 

These emissions are expected to be the same as those on the GMT1 side, and were set equal to 
RD_FUG_1. 

PAD_CONST Nonroad construction  
equipment 

Emissions were pulled directly from the nonroad construction project emissions inventory and fractioned 
according to wellsite construction usage information provided by CPAI. Hourly and annual emission rates 
represent the maximum emissions for the entire construction period. 

AIRSTRP1/2/3 Aircraft emissions Emissions were pulled explicitly from the project emissions inventory for the construction scenario. 
PAD_DIST Disturbed area fugitive 

emissions, wellsite 

Emissions were pulled explicitly from the project emissions inventory. Fugitive emissions will only occur from 
June to September. 

ARPD_DIST Disturbed area fugitive 
emissions, airstrip pad 

HANG_DIST Disturbed area fugitive 
emissions, hangar 

RUN_DIS1 Disturbed area fugitive 
emissions, runway 
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Table 2-11 Wellsite Construction Modeled Emission Rates 

Model ID Source Description 

NOx PM10 PM2.5 SO2 CO 

1-hour Annual 24-hr  Annual 24-hr  Annual 1-hour 24-hour  Annual 1-hr / 8-hr

(g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) 

RD_TAIL_1 Onroad construction 
equipment, GMT1 side 2.11E-03 1.84E-03 8.60E-05 3.56E-04 8.34E-05 3.45E-04 9.28E-06 9.28E-06 6.39E-06 9.78E-04 

RD_FUG_1 Fugitive dust emissions, 
GMT1 Side 

N/A N/A 1.35E-01 5.79E-01 1.35E-02 5.91E-02 N/A N/A N/A N/A 

RD_TAIL_2 Onroad construction 
equipment, Airstrip Side 

2.11E-03 1.84E-03 8.60E-05 3.56E-04 8.34E-05 3.45E-04 9.28E-06 9.28E-06 6.39E-06 9.78E-04 

RD_FUG_2 Fugitive dust emissions, 
Airstrip Side 

N/A N/A 1.35E-01 5.79E-01 1.35E-02 5.91E-02 N/A N/A N/A N/A 

PAD_CONST Nonroad construction  
equipment 

3.03E+00 1.12 2.83E-01 1.06E-01 2.75E-01 1.03E-01 6.16E-03 6.16E-03 2.27E-03 2.27E+00 

PAD_DIST Disturbed area, wellsite N/A N/A 6.19E-01 2.04E-01 9.29E-02 3.06E-02 N/A N/A N/A N/A 

ARPD_DIST Disturbed area, air pad N/A N/A 9.20E-01 3.02E-01 1.38E-01 4.54E-02 N/A N/A N/A N/A 

HANG_DIST Disturbed area, hangar N/A N/A 8.68E-01 2.85E-01 1.30E-01 4.28E-02 N/A N/A N/A N/A 
RUN_DIS1 Disturbed area, runway N/A N/A 1.14E+00 3.74E-01 1.71E-01 5.61E-02 N/A N/A N/A N/A 
AIRSTRP1 Aircraft, split in thirds 3.43E-03 3.43E-03 2.16E-03 2.16E-03 2.16E-03 2.16E-03 1.11E-03 1.11E-03 1.11E-03 1.31E-01 
AIRSTRP2 Aircraft, split in thirds 3.43E-03 3.43E-03 2.16E-03 2.16E-03 2.16E-03 2.16E-03 1.11E-03 1.11E-03 1.11E-03 1.31E-01 
AIRSTRP3 Aircraft, split in thirds 3.43E-03 3.43E-03 2.16E-03 2.16E-03 2.16E-03 2.16E-03 1.11E-03 1.11E-03 1.11E-03 1.31E-01 
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2.2.5 Air Toxics Modeled Emissions Inventory 

Information regarding the modeled emissions inventory for infill drilling, which produces the worst-case air toxics emissions is in Table 2-12. Short term 
and annual emission rates for modeled air toxic pollutants are in Table 2-13. Stack parameters for infilling drilling activities can be found in Chapter 3. 

Table 2-12 Air Toxics Modeled Emissions Inventory Information 

Model ID Description Comments 

RD_TAIL_1 Onroad construction 
equipment, GMT1 side 

Emissions were pulled from the onroad drilling project emissions inventory. Emissions from the project 
emissions inventory were scaled to represent emissions from one round trip travel per day on a 0.31 
mile (0.5 kilometer) portion of the access road. 

RD_FUG_1 Fugitive dust emissions, 
GMT1 Side 

Emissions were pulled from the fugitive dust project emissions inventory. Emissions from the project 
emissions inventory were scaled to represent emissions from one round trip travel per day on a 0.31 
mile (0.5 kilometer) portion of the access road. 

RD_TAIL_2 Onroad construction 
equipment, Airstrip Side 

These emissions are expected to be the same as those on the GMT1 side, and were set equal to 
RD_TAIL_1. 

RD_FUG_2 Fugitive dust emissions, 
Airstrip Side 

These emissions are expected to be the same as those on the GMT1 side, and were set equal to 
RD_FUG_1. 

NONMOB Support equipment Emissions were pulled explicitly from the project emissions inventory. 
PAD_DIST Disturbed area, wellsite 

Emissions were pulled explicitly from the project emissions inventory. Fugitive emissions will last four 
months. 

ARPD_DIST Disturbed area, airstrip pad 
HANG_DIST Disturbed area, hangar 
RUN_DIS1 Disturbed area, runway 
D19_PWR Primary Power  Emissions were pulled explicitly from the project emissions inventory. 

D19_BOIL1/2 Boiler 1 and 2 Emissions were pulled explicitly from the project emissions inventory. 

D19_CEM1/2 Cement Pump 1 and 2 
The cement pumps are considered intermittent emission units, so short term NO2 emissions were 
annualized according to USEPA guidance for intermittent emission units. All other emissions were 
pulled explicitly from the project emissions inventory. 

D19_HTR1, 2/AB Air Heater 1 and 2 Emissions were pulled explicitly from the project emissions inventory. 
PROD_HTR Production heater Emissions were pulled explicitly from the project emissions inventory. 

INCIN Incinerator at the airstrip Emissions were pulled explicitly from the project emissions inventory. 
AIR_EGEN Generator, airstrip Emissions represent 1,000 hours per year of operation. 
WEL_EGEN Generator, wellsite Emissions represent 1,000 hours per year of operation. 
CAMP_ENG Rig Camp Engine This engine will not be used during infill drilling activities because power will be available onsite. 

AIRSTRP1/2/3 Aircraft emissions Emissions were pulled explicitly from the project emissions inventory for the construction scenario.  
WELL Well flowback Emissions were pulled explicitly from the project emissions inventory.  
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Table 2-13 Air Toxics Modeled Emission Rates 

Model ID Source Description 

Benzene Ethylbenzene Formaldehyde n-Hexane Toluene Xylene 

1-hour Annual 1-hour Annual 1-hour Annual 1-hour Annual  1-hour Annual 1-hour Annual 

(g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) (g/sec) 

RD_TAIL_1 Onroad construction 
equipment, GMT1 side 

1.58E-06 1.48E-06 5.92E-07 5.36E-07 1.87E-05 1.67E-05 4.63E-07 4.13E-07 1.61E-06 1.30E-06 1.79E-06 1.39E-06 

RD_FUG_1 Fugitive dust, GMT1 side N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

RD_TAIL_2 Onroad construction 
equipment, airstrip side 

1.58E-06 1.48E-06 5.92E-07 5.36E-07 1.87E-05 1.67E-05 4.63E-07 4.13E-07 1.61E-06 1.30E-06 1.79E-06 1.39E-06 

RD_FUG_2 Fugitive dust, airstrip side N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

NONMOB Support equipment 5.47E-04 5.47E-04 1.46E-07 1.46E-07 2.59E-04 2.59E-04 0.00E+00 0.00E+00 2.21E-04 2.21E-04 1.42E-04 1.42E-04 

PAD_DIST Disturbed area, wellsite N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

ARPD_DIST Disturbed area, air pad N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

HANG_DIST Disturbed area, hangar N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

RUN_DIS1 Disturbed area, runway N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

D19_PWR Primary Power 6.42E-04 6.42E-04 0.00E+00 0.00E+00 6.53E-05 6.53E-05 0.00E+00 0.00E+00 2.33E-04 2.33E-04 1.60E-04 1.60E-04 

D19_BOIL1 Boiler 1 9.36E-07 9.36E-07 2.78E-07 2.78E-07 1.44E-04 1.44E-04 0.00E+00 0.00E+00 2.71E-05 2.71E-05 4.77E-07 4.77E-07 

D19_BOIL2 Boiler 2 9.36E-07 9.36E-07 2.78E-07 2.78E-07 1.44E-04 1.44E-04 0.00E+00 0.00E+00 2.71E-05 2.71E-05 4.77E-07 4.77E-07 

D19_CEM1 Cement Pump 1 1.99E-04 1.13E-05 0.00E+00 0.00E+00 2.51E-04 1.43E-05 0.00E+00 0.00E+00 8.71E-05 4.97E-06 6.07E-05 3.46E-06 

D19_CEM1 Cement Pump 2 1.99E-04 1.13E-05 0.00E+00 0.00E+00 2.51E-04 1.43E-05 0.00E+00 0.00E+00 8.71E-05 4.97E-06 6.07E-05 3.46E-06 

D19_HTR1 Air Heater 1 8.33E-07 8.33E-07 2.48E-07 2.48E-07 1.28E-04 1.28E-04 0.00E+00 0.00E+00 2.41E-05 2.41E-05 4.24E-07 4.24E-07 

D19_HTR2A Air Heater 2, split in half 2.08E-07 2.08E-07 6.17E-08 6.17E-08 3.20E-05 3.20E-05 0.00E+00 0.00E+00 6.02E-06 6.02E-06 1.06E-07 1.06E-07 

D19_HTR2B Air Heater 2, split in half 2.08E-07 2.08E-07 6.17E-08 6.17E-08 3.20E-05 3.20E-05 0.00E+00 0.00E+00 6.02E-06 6.02E-06 1.06E-07 1.06E-07 

PROD_HTR Production heater 7.52E-06 7.52E-06 0.00E+00 0.00E+00 2.69E-04 2.69E-04 6.45E-03 6.45E-03 1.22E-05 1.22E-05 0.00E+00 0.00E+00 

INCIN Incinerator, at airstrip 1.02E-06 1.02E-06 1.73E-04 1.73E-04 3.63E-05 3.63E-05 8.71E-04 8.71E-04 1.64E-06 1.64E-06 1.73E-04 1.73E-04 

AIR_EGEN Generator, at airstrip 9.18E-04 9.18E-04 0.00E+00 0.00E+00 9.33E-05 9.33E-05 0.00E+00 0.00E+00 3.32E-04 3.32E-04 2.28E-04 2.28E-04 

WEL_EGEN Generator, at wellsite 9.18E-04 9.18E-04 0.00E+00 0.00E+00 9.33E-05 9.33E-05 0.00E+00 0.00E+00 3.32E-04 3.32E-04 2.28E-04 2.28E-04 

AIRSTRP1 Aircraft, split in thirds 6.31E-04 6.31E-04 5.33E-05 5.33E-05 4.98E-03 4.98E-03 0.00E+00 0.00E+00 1.75E-04 1.75E-04 1.55E-04 1.55E-04 

AIRSTRP2 Aircraft, split in thirds 6.31E-04 6.31E-04 5.33E-05 5.33E-05 4.98E-03 4.98E-03 0.00E+00 0.00E+00 1.75E-04 1.75E-04 1.55E-04 1.55E-04 

AIRSTRP3 Aircraft, split in thirds 6.31E-04 6.31E-04 5.33E-05 5.33E-05 4.98E-03 4.98E-03 0.00E+00 0.00E+00 1.75E-04 1.75E-04 1.55E-04 1.55E-04 
WELL Well flowback 1.92E-03 1.16E-04 6.06E-04 3.57E-05 0.00E+00 0.00E+00 7.51E-02 4.50E-03 2.18E-03 1.30E-04 7.34E-04 4.31E-05 

CAMP_ENG Rig camp engine 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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2.3 Emissions from Increased Power Demand Resulting from GMT1 

Power for the Alpine development and connected wellsites is provided centrally from gas-fired turbine-
powered electrical generators located at the Alpine Central Production Facility (CPF). The currently 
permitted Alpine CPF primary power generation capability in megawatt electrical (MWe) based on ISO1 
conditions is shown in Table 2-14. 

Table 2-14 Currently Permitted Alpine CPF Power Generation Capability 

Turbine Description Rating/Size 

Nuovo Pignone PG5371 Generator Turbine (Gas Fired) 26.3 MWe (ISO) 

Nuovo Pignone PGT10+Generator Turbine (Gas Fired) 11.3 MWe (ISO) 

Solar Taurus 60S Generator Turbine (Dual Fired) 5.5 MWe (ISO) 

Solar Taurus 60S Generator Turbine (Gas Fired) 5.5 MWe (ISO) 

Total = 48.6 MWe (ISO) 

 

Regardless of alternative, the GMT1 wellsite itself is anticipated to increase power demand from 
between 1 and 2 MWe depending on season. This power demand comes primarily from required 
lighting, heat trace on piping and heating modules. Because of the following load demands, the GMT1 
Roadless Alternative is expected to require an additional 2.5 MWe above that required for Alternative A: 

 additional heat trace, 

 additional heated module space, 

 permanent camps and office space, 

 waste treatment facility, 

 mud and bulk plant, 

 grind and injection facility, and 

 aircraft support facility and runway lighting. 

Historical power consumption within the Alpine development started in the late 1990’s at between 15 and 
20 MWe depending on season. Power demand peaked in 2012 to approximately 30 MWe winter 
demand and 20 MWe summer demand. The current permitted electrical capability of Alpine is 37.6 MWe 
(ISO), plus an additional 11 MWe (ISO) backup power generation from the solar turbines. It is clear that 
the planned 2 MWe peak demand (winter) and 1 MWe (summer) by GMT1 Alternative A will not increase 
Alpine CPF power demand beyond its currently permitted levels, and are well within the typical 3-5 MWe 
summer to winter variation. Moreover, demand from GMT1 Alternative A is small in comparison to 
demands from other much larger sources at the CPF like the crude oil shipping pumps which require a 
5 MWe load, and the drill rigs (Doyon 19, Doyon 141, etc.) which each add another 3 to 4 MWe, highly 
variable load. In short, the additional power required by GMT1 Alternative A will hardly be noticeable 
since it is smaller than the typical seasonal variation seen as a result of power demand from other, 
larger, sources. 

                                                      

1 ISO refers to turbine rating at inlet conditions specified by the International Standards Organization of ambient 
Temperature = 15 deg C, Relative Humidity = 60 % and Ambient Pressure at Sea Level. 
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The same cannot be said for the GMT1 Roadless Alternative because of how decisions about GMT1 
affect the GMT2 development and how the two together impact power demand. If the GMT1 Roadless 
Alternative is selected as the preferred alternative, this will cause the GMT2 project to be developed as a 
roadless project as well. Together, the two projects could cause as much as a 10 MWe increase in 
power demand. This additional demand beyond the existing load demand would put the Alpine power 
generation system too close to 100% capacity to allow for a sufficient safety margin. For this reason, the 
two projects together would require the installation of an additional power generation turbine at Alpine 
and an increase in emissions. Table 2-15 presents the increase assuming the increased power demand 
is met by installing a 15 MWe (ISO) Solar Titan 130 turbine. This increase in emission is large enough to 
require obtaining a minor source air quality construction permit from the State of Alaska prior to 
construction. To obtain this permit, CPAI would need to demonstrate through dispersion modeling that 
the emissions increase would not cause or contribute to a violation of the NAAQS/AAAQS. 

Table 2-15 Potential Emissions from a 15 MWe Power Generation Turbine 
Installed at the Alpine CPF 

Pollutant Emissions (ton/year) 

PM10/PM2.5 3.8 

NOx 70 

CO  85 

SO2  3.1 

VOC 1.2 

CO2e 85,000 

  

Regardless of alternative, it has been assumed that drilling will be conducted with an electrified drill rig 
and associated man camp using electrical power produced at the Alpine CPF. While it seems as though 
this approach would cause an increase in demand from the Alpine electrical grid, it will not because 
historical power demand includes the use of an electrified drilling activities. 

As required by the Alpine construction and operating permits, all drilling at Alpine CD1, CD2, CD3 and 
CD4 must be conducted using electrified rigs and camps. Initially, all of Alpine was drilled with a single 
drill rig (Doyon 19), but more recently, operations have included a second rig at times (Doyon 141). 
Therefore, the historical Alpine power demand includes supporting two electrified drilling operations (i.e. 
drill rig and associated camp). Since the number of electrified drilling operations being supported by the 
Alpine electrical system will not increase as a result of the GMT1 project, there will be no emissions 
increase associated with power generation supporting the electrified GMT1 drill rig and rig camp. 
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3.0   Key Near-field Dispersion Modeling Assumptions 

3.1 Modeling Methodology 

The near field ambient air quality impact analysis was conducted to quantify maximum pollutant impacts 
within the GMT1 Project area due to project related construction and operational emissions. 
Concentrations of the following air contaminants were predicted as part of this study: 

 Criteria pollutant emissions of: 

 Particulate matter less than 10 micrometers aerodynamic diameter (PM10), 

 Particulate matter less than 2.5 micrometers aerodynamic diameter (PM2.5), 

 Nitrogen Dioxide (NO2), 

 Sulfur Dioxide (SO2), and 

 Carbon Monoxide (CO); 

 Air toxics emissions of: 

 benzene, 

 toluene, 

 ethyl benzene, 

 xylene, 

 n-hexane, and 

 formaldehyde 

The USEPA's Guideline (USEPA 2005) model, AERMOD (Version 12345), was used to assess near 
field impacts. Regulatory model settings were utilized, with the exception of the non-regulatory Ozone 
Limiting Method (OLM) option, which was used for modeling nitrogen dioxide (NO2) concentration 
estimates. Modeling analyses for NO2 concentration estimates also utilized hourly ozone concentration 
data collected at the Nuiqsut monitoring station from 2008 through 2012. 

GMT1 Project impacts to ambient ozone and secondary PM2.5 were not predicted using dispersion 
modeling for this air quality impact analysis; rather a qualitative assessment of the potential contribution 
to regional ozone and secondary PM2.5 formation has been conducted. 

3.2 Meteorological Input Data and Processing 

Meteorological data collected at the Nuiqsut ambient air quality and meteorological monitoring station 
has been used for the near field dispersion modeling. Monitoring at Nuiqsut station began in 1998 and is 
ongoing. The onsite data include 10 meter level measurements of wind speed, standard deviation of 
horizontal wind speed, wind direction, standard deviation of wind direction (sigma theta),solar radiation, 
vertical wind speed, standard deviation of vertical wind speed, temperature (10-meter and 2-meter), and 
temperature difference (10-2 meters). 

The Nuiqsut monitoring station is approximately 11.5 miles (18.5 kilometers) to the east-southeast of the 
GMT1 Project area. The monitoring site has a geophysical and topographical setting similar to the GMT1 
Project area and is considered representative of the meteorological conditions in the GMT1 Project 
impact area. The most recent 5 years of data (2008 – 2012) were used for the near field analysis. The 
meteorological processing and data filling procedure was fully discussed in the GMT1 Alternative A AQIA 
(AECOM 2013). The location of the Nuiqsut site is shown in Figure 3-1. A wind rose for the Nuiqsut 
location is presented in Figure 3-2. 
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Figure 3-1 Nuiqsut Meteorological Tower and ASOS Station in Relation to Project Area 
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Figure 3-2 Nuiqsut Meteorological Data Wind Rose 
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The Nuiqsut meteorological measurements were processed into datasets (surface data and profile data) 
compatible with the AERMOD dispersion model using the AERMET (Version 12345) meteorological 
processor. Since temperature difference and solar radiation data are included in the onsite 
measurements, AERMET was applied following the Bulk Richardson method switch settings. 

3.3 Upper Air Data 

The nearest NWS upper air data station to the GMT1 Project area is located at Barrow, Alaska, which is 
located approximately 150 miles (240 kilometers) northwest of the GMT1 Project area. Concurrent upper 
air data from this station were obtained from the National Oceanic and Atmospheric Administration Earth 
System Research Laboratory (NOAA/ESRL) Radiosonde Database and provided as input to AERMET. 

3.4 Surface Characteristics 

A summary of the surface characteristics used as input to AERMET is provided in Table 3-1. These 
values were applied seasonally over one sector surrounding the monitoring site. Values used for 
processing the Nuiqsut meteorological data were previously approved by Alaska Department of 
Environmental Conservation (ADEC) in their review of the BP Exploration (Alaska), Inc. (BPXA) WRDx 
Gas Partial Processing Project Modeling Protocol (ADEC 2007). As recommended by ADEC, these 
values were applied on a seasonal basis with summer defined as June through September and winter 
defined as October through May. These values are representative of locations classified as Coastal Wet 
Tundra. These conditions are specific to the North Slope coastal plain at low elevations near the coast, 
which are classified as wet sedge tundra and for tundra dominated by thaw lakes, ice-wedge polygons, 
frost boils, water tracks, and bogs. 

Table 3-1 ADEC Approved Surface Characteristics for the North Slope Coastal Plain 

Surface Parameter 
Winter Value 

(October through May) 
Summer Value 

(June through September) 

Albedo 0.8 0.18 

Bowen Ratio 1.5 0.80 

Surface Roughness Length (meters) 0.004 0.02 

 

3.5 Background Data 

Background pollutant concentrations are used as an indicator of existing regional conditions, and are 
assumed to include impacts from emissions from existing stationary emission sources from mobile, 
urban, biogenic, other non-industrial emission sources, and from transport into the region. These 
background concentrations were added to the model predicted GMT1 Project impacts to estimate 
cumulative ambient air quality impacts. Table 3-2 presents the background values used for this study. 
These values were obtained from data collected at the Nuiqsut ambient air quality monitoring station for 
calendar years 2010 through 2012. An analysis of the data, as well as the development of the values 
presented in Table 3-2 can be found in Appendix A. 
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Table 3-2 Background Ambient Air Quality Concentrations Collected at the Nuiqsut Ambient 
Air Quality Monitoring Station (2010-2012) 

Pollutant Averaging Period 

Measured Background Concentration 

(ppb) (µg/m3) 

CO 1-hour 130 1,489 

8-hour 110 1,259 

NO2  1-hour 20 38 

Annual 2 2.9 

PM10 24-hour - 48 

PM2.5 24-hour - 7.1 

Annual - 2.2 

SO2 1-hour 3 7.7 

3-hour 7 18 

24-hour 3 6.8 

Annual 0 0.3 

 

3.5.1 Development of Seasonally-Varying Hourly NO2 Background Values for Refined NO2 

Modeling 

Seasonally varying 1-hour NO2 background values were used as a refinement in the modeling of the 
Access Road and Pad Construction scenario. Hourly NO2 values monitored at the Nuiqsut Air Quality 
Monitoring Station for calendar years 2010, 2011, and 2012 were analyzed to determine a seasonally 
varying background value for each hour of the day. The values were determined as follows: 

1. Assign seasons to each month of data, where: 

 Season 1 = January, February, and December 

 Season 2 = March – May 

 Season 3 = June – August 

 Season 4 = September – November 

2. Count the number of valid observations for each hour of the day, for each season. 

3. Determine the 98th percentile value for each hour of the day, by season, based on the number 
of valid observations. 

4. Determine the 3-year average (2010-2012) 98th percentile value for each hour of the day, by 
season. 

Table 3-3 provides a count of valid hourly NO2 observations by hour of day and season. Table 3-4 
provides the 98th percentile values calculated for each hour of the day, by season as well as the 3-year 
average 98th percentile values that were input to AERMOD.
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Table 3-3  Count of Valid Hourly NO2 Observations by Hour of Day and Season 

2010 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Season 1 79 78 53 79 79 79 77 77 78 78 77 79 79 78 77 77 76 75 76 77 78 78 78 79 

Season 2 92 92 61 92 92 92 92 91 91 91 90 90 89 91 89 89 89 92 92 92 92 92 91 91 

Season 3 91 91 61 91 91 90 90 90 88 89 88 87 88 90 90 90 91 91 91 91 91 91 90 91 

Season 4 78 77 53 78 78 77 77 77 76 77 76 77 77 77 78 78 77 77 77 77 76 76 76 77 

2011 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Season 1 90 90 90 64 65 90 90 90 90 90 89 89 90 90 89 90 89 88 90 90 90 90 90 90 

Season 2 91 91 91 92 74 92 92 92 92 90 89 90 90 90 89 87 89 88 88 89 89 91 90 91 

Season 3 90 90 90 90 77 90 90 90 87 87 87 87 90 87 85 84 86 87 89 88 90 90 91 91 

Season 4 91 91 91 78 78 90 90 91 91 91 88 88 88 89 87 89 88 87 88 89 91 91 91 91 

2012 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Season 1 74 74 69 59 74 73 73 71 73 70 70 71 69 70 68 69 69 73 74 73 73 73 75 76 

Season 2 89 89 89 72 89 89 89 89 89 87 87 89 89 88 88 86 87 89 88 88 89 88 88 89 

Season 3 92 92 91 78 92 91 92 92 92 92 92 92 92 92 91 91 92 92 92 91 91 92 92 92 

Season 4 84 84 84 72 84 84 84 84 83 82 82 83 82 82 81 81 81 83 84 84 84 84 84 84 
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Table 3-4  98th Percentile Hourly NO2 Values by Hour of Day and Season (µg/m3) 

2010 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Season 1 20.7 28.2 15.0 15.0 13.2 13.2 22.6 13.2 18.8 15.0 13.2 13.2 22.6 20.7 16.9 24.4 18.8 18.8 16.9 20.7 24.4 15.0 16.9 22.6 

Season 2 20.7 18.8 15.0 15.0 15.0 11.3 11.3 9.4 5.6 11.3 7.5 9.4 7.5 7.5 7.5 9.4 9.4 11.3 9.4 20.7 22.6 15.0 18.8 18.8 

Season 3 13.2 15.0 15.0 9.4 9.4 9.4 9.4 11.3 9.4 11.3 7.5 5.6 5.6 7.5 5.6 5.6 5.6 7.5 9.4 11.3 9.4 13.2 11.3 13.2 

Season 4 7.5 7.5 9.4 9.4 7.5 5.6 7.5 9.4 7.5 5.6 7.5 7.5 5.6 7.5 7.5 9.4 7.5 9.4 15.0 15.0 9.4 13.2 9.4 7.5 

2011 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Season 1 16.9 19.0 15.0 20.7 11.3 15.0 20.7 20.7 18.8 20.7 20.7 27.3 20.7 18.8 20.5 22.6 20.9 20.1 35.9 45.1 22.6 25.0 26.3 20.1 

Season 2 19.6 22.2 15.0 17.7 16.4 16.0 16.0 16.9 13.2 11.3 16.9 13.7 9.4 7.5 5.6 6.2 7.5 9.2 11.3 11.3 13.2 15.0 19.2 18.8 

Season 3 15.8 14.1 15.2 11.8 11.1 12.0 10.7 9.4 9.0 8.1 7.5 7.9 8.1 6.6 6.8 7.3 10.0 11.3 11.1 11.3 14.9 18.8 14.5 19.0 

Season 4 9.8 10.3 6.8 5.1 4.7 7.0 11.8 20.5 9.2 5.6 5.3 12.0 8.3 10.5 12.0 12.8 10.9 14.5 13.0 18.1 9.8 9.0 8.8 8.8 

2012 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Season 1 25.8 24.3 23.7 16.9 18.6 21.1 21.2 16.0 18.2 27.5 18.1 21.6 27.3 18.2 20.1 25.0 17.7 16.2 26.3 17.9 24.3 20.5 17.5 15.4 

Season 2 13.5 16.2 21.1 25.6 23.3 19.6 14.5 12.2 9.8 5.3 7.0 6.0 4.9 7.5 8.7 6.0 6.4 10.0 9.0 12.0 10.5 13.7 17.7 15.8 

Season 3 17.3 15.0 16.9 8.3 7.9 8.5 6.8 10.0 9.2 7.0 8.3 7.5 8.3 9.4 9.0 7.7 8.1 7.3 7.0 6.6 6.8 10.2 15.8 14.9 

Season 4 6.2 6.4 5.8 5.3 4.9 4.5 4.7 10.2 10.3 7.7 7.3 8.3 10.0 7.1 8.3 7.0 12.6 12.6 12.4 11.8 9.4 16.0 6.4 6.4 

3-Yr Avg. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Season 1 21.1 23.8 17.9 17.6 14.4 16.4 21.5 16.6 18.6 21.1 17.3 20.7 23.5 19.2 19.2 24.0 19.1 18.4 26.4 27.9 23.8 20.2 20.2 19.4 

Season 2 17.9 19.1 17.1 19.4 18.2 15.6 13.9 12.9 9.5 9.3 10.5 9.7 7.3 7.5 7.3 7.2 7.8 10.2 9.9 14.7 15.4 14.6 18.6 17.8 

Season 3 15.4 14.7 15.7 9.8 9.5 10.0 9.0 10.2 9.2 8.8 7.8 7.0 7.3 7.8 7.1 6.9 7.9 8.7 9.2 9.7 10.3 14.0 13.9 15.7 

Season 4 7.8 8.1 7.3 6.6 5.7 5.7 8.0 13.4 9.0 6.3 6.7 9.3 8.0 8.4 9.3 9.7 10.3 12.2 13.5 15.0 9.5 12.7 8.2 7.6 
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3.5.2 Development of Hourly Varying Ozone Values for Refined NO2 Modeling 

As mentioned in Section 3.1, simulating the NOx to NO2 chemical transformation in modeled plumes has 
been conducted using the OLM methodology with the AERMOD model. To implement this technique, 
hourly ambient ozone concentrations required as input to the NO2 modeling were developed from hourly 
data collected at the Nuiqsut monitoring station for calendar years 2008 through 2012 concurrent with 
the Nuiqsut meteorological data that was used for the modeling. Since the data is concurrent, the 
measured hourly ozone value was simply input to the model for the corresponding day and hour being 
modeled. If an hourly ozone measurement was missing, the value used to represent a particular hour 
was the 95th percentile of all values measured across all five years during the month containing the 
missing hour. For a month with 30 days, the value selected to represent an hour during that month would 
be the 95th percentile value from 3,600 values (180th highest value). Substituting the 95th percentile value 
ensures that the substituted value is conservatively representative of the actual measurement, resulting 
in conservative predicted NO2 concentrations. Table 3-5 summarizes various metrics characterizing 
monthly ozone concentrations and the 95 percentile values used for filling the hourly ozone input file. 

Table 3-5  Summary of O3 Mixing Ratios (ppbv) Measured at Nuiqsut 2008 through 2012 

Month Average Maximum 95th Percentile 

January 31.8 43.9 38.5 

February 31.7 59.8 40.2 

March 25.5 53.2 45.8 

April 17.0 53.7 39.3 

May 21.2 59.7 35.1 

June 21.2 48.7 29.9 

July 16.2 50.7 24.6 

August 16.4 36.0 23.9 

September 20.9 34.8 30.6 

October 27.6 39.4 35.2 

November 27.9 52.8 37.0 

December 30.4 41.6 36.8 

    

3.6 Selection of Source In-Stack Ratios for Refined NO2 Modeling 

As mentioned in Section 3.1, simulating the NOx to NO2 chemical transformation in modeled plumes has 
been conducted using the OLM methodology within the AERMOD model. Implementing this technique 
required estimates of source in-stack NO2 to NOx ratios. For this analysis, with the exception of 
explosives detonation, estimates of in-stack ratios were developed for each source group based on a 
review of available literature. That review and the ratios developed is presented in Appendix A of the 
GMT1 Alternative A AQIA and is summarized as follows: 

 Small Diesel-Fired Heaters/Boilers: .................................................................................... 0.05 

 Large Natural Gas-Fired Heaters/Boilers: ............................................................................. 0.3 

 Diesel-Fired Internal Combustion Engines Associated with Power Generation: ................. 0.2 

 Diesel-Fired Nonroad Engines Associated with Construction Equipment: .......................... 0.2 

 Onroad Mobile Sources: ...................................................................................................... 0.15 

 Explosives Detonation: ........................................................................................................ 0.50 
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For explosives detonation, no literature could be found to support a source-specific in-stack ratio; 
therefore, the USEPA-approved screening value of 0.5 was used. 

3.7 Facility Simulation Used for Criteria Pollutant Modeling 

As discussed in Chapter 2, four scenarios were developed from comprehensive GMT1 Project emissions 
inventory for the Roadless Alternative that either represented those scenarios that were expected to 
produce the worst-case ambient air quality impacts or scenarios that are relevant to comprehensively 
characterizing GMT1 project impacts. A description of how these scenarios were characterized in the 
modeling is included in this section. 

The proposed GMT1 Project site layout during Pad and Access Road Construction is provided in  
Figure 3-3. Modeled emission rates are presented in Chapter 2. Modeled source parameters are 
provided in Table 3-6. As mentioned in Section 3.5, 1-hour NO2 modeling included use of a seasonal 
background value in AERMOD. Note that this refinement was not applied to modeling of annual NO2 for 
consistency with the GMT1 Alternative A AQIA. Hourly varying emissions were also used to more 
appropriately account for the short duration of some activities over the modeled 5-year period. 
Specifically, it was assumed that pad construction activities occurred for 12 months, infill drilling activities 
for 14 months, and permanent operations for 34 months. 

For 24-hour PM2.5 and PM10, emissions of fugitive dust associated with windblown and vehicular 
disturbance of dirt at both the wellsite and airstrip were assumed to only occur from June to September 
of each year. Freezing conditions in the region prevent fugitive dust emissions for the remainder of the 
year. Note that this refinement was not applied to modeling of annual PM2.5 for consistency with the 
GMT1 Alternative A AQIA. 

The proposed GMT1 Project Clover Material Source site layout during construction is provided in  
Figure 3-4. Modeled emission rates are presented in Chapter 2. Modeled source parameters are 
provided in Table 3-7. Modeling for the following pollutants/averaging periods included use of hourly 
varying emissions to more appropriately account for the short duration of some activities over the 
modeled 5-year period: 

 1-hour NO2; 

 24-hour PM2.5; and 

 24-hour PM10
. 

It was assumed that blasting activity of the Clover material source occurred for 12 months, infill drilling 
activities for 14 months, and permanent operations for 34 months. 

The proposed GMT1 Project site layout during Infill Drilling is provided in Figure 3-5. Modeled emission 
rates are presented in Chapter 2. Modeled source parameters are provided in Table 3-8. 1-hour NO2 

modeling included use of hourly varying emissions to more appropriately account for the short duration 
of some activities over the modeled 5-year period. It was assumed that infill drilling activity occurred for 
14 months and permanent operations occurred for 46 months. 

For 24-hour PM2.5 and PM10, emissions of fugitive dust associated with windblown and vehicular 
disturbance of dirt at both the wellsite and airstrip were assumed to only occur from June to September 
of each year. Freezing conditions in the region prevent fugitive dust emissions for the remainder of the 
year. Note that this refinement was not applied to modeling of annual PM2.5 for consistency with the 
GMT1 Alternative A AQIA. 

The proposed GMT1 Project site layout during Well Intervention is provided in Figure 3-6. Modeled 
emission rates are presented in Chapter 2. Modeled source parameters are provided in Table 3-9. 
1-hour NO2 modeling included use of hourly varying emissions to more appropriately account for the 
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short duration of some activities over the modeled 5-year period. It was assumed that well intervention 
activities occurred for 1 month and permanent operations occurred for 11 months of each of the 5 years. 

The layout for the proposed airstrip associated with the GMT1 wellsite is provided in Figure 3-7. Note 
that sources located at the airstrip were included in the modeling for each of the following three 
scenarios: 

 Access Road and Pad Construction,  

 Infill Drilling, and 

 Well Intervention.  

Modeled emission rates for the airstrip sources are presented in Chapter 2. Modeled parameters are 
provided in Table 3-10. 

Point sources were used for modeling emissions from the drill rig, rig camp, well intervention source, 
stationary line heater, emergency generators, and the incinerator. The most recent PRIME version of the 
Building Profile Input Program (BPIP-PRIME version 04274) was used to determine appropriate 
direction-specific building dimension downwash parameters for each affected source. 

3.8 Air Toxics Modeling 

Near field air toxics were also predicted with AERMOD for both a short-term (acute) exposure 
assessment and for calculation of long-term risk in the GMT1 Project area. Air toxics will be emitted 
predominantly during well venting associated during the early stages of developmental drilling; therefore, 
air toxics emissions during this stage of the project were considered a worst-case representation for all 
years. A maximum emissions case was developed for each air toxic. The modeling methodology for the 
short-term and long-term air toxics impact assessments is nearly identical to the methodology outlined in 
Section 3.1. Emissions from well venting combined with those sources involved in drilling (i.e., drill rig, 
portable support equipment inventory, mobile sources inventory and production heater) were combined 
and the total was modeled as a single volume source similar to that modeled for the on-pad non-mobile 
drilling support equipment emissions for the Infill Drilling Scenario. The volume source was centered on 
the wellsite and modeled with the following parameters: 

 Release Height – 3.66 meters (typical height of a 1-story structure) 

 Length of Side – 327.51 meters (Approximate length of area where most wellsite activity will  

take place) 

 Initial Lateral Dimension – 76.17 meters (AERMOD User’s Guide, Table 3-1) 

 Initial Vertical Dimension – 0.851 meter (AERMOD User’s Guide, Table 3-1) 

 AERMOD was executed with a unitized (1 gram/sec) emission rate. The resulting concentration 
was then multiplied by the pollutant emissions to determine the AERMOD concentrations for 
each individual pollutant. 
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Figure 3-3  Modeled Layout – Access Road and Pad Construction 
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Table 3-6 Modeled Source Parameters - Access Road and Pad Construction 

Model ID Source Description Source Type 

Source Parameters 

Release 
Height 

Plume 
Height 

Plume 
Width  

Initial 
Lat. 

Dimen. 

Initial 
Vert. 

Dimen. 
Vehicle 
Height2 NO2/NOX 

Ratios  (m) (m) (m) (m) (m) (m) 

RD_TAIL1 
Construction equipment - on road to airstrip, 
tailpipe emissions 

Line Source 1 
(32 volumes) 

3.63 7.25 15.75 7.33 3.37 4.27 0.15 

Model ID Source Description Source Type 

Release 
Height3   

Length 
of 

Side4 

Initial 
Lat. 

Dimen.5 

Initial 
Vert. 

Dimen.5   NO2/NOX 
Ratios  (m)   (m) (m) (m)   

PAD_CONST 
Construction equipment - on pad, tailpipe 
emissions 

Volume 3.66   327.51 76.165 0.851   0.20 

PAD_DIST 
Pad Disturbed Area during construction, 
fugitive particulates 

Volume 3.66   327.51 76.165 0.851   na 

1 Source Parameters Based on Haul Road Workgroup Guidance (USEPA 2012a): 

 Top of Plume Height – 1.7 x Vehicle Height. 

 Volume Source Release Height – 0.5 x Top of Plume height. 

 Width of Plume – Road Width + 6m for two lane roadways. Road width assumed to be 32 feet, based on sheet 22 in "GMT1 Permit Package 7-12-13.pdf" provided 
by CPAI. 

 Initial Sigma Vertical Dimension – Top of Plume / 2.15 (AERMOD User’s Guide, Table 3-1, USEPA 2004). 

 Initial Sigma Lateral Dimension – Width of Plume / 2.15 (AERMOD User’s Guide, Table 3-1, USEPA 2004). 
2 Typical truck height. 
3 Typical height of a 1-story structure which is a size consistent with the equipment size and other pad structures responsible for the turbulence scale affecting the plume. 

4 Approximate length of area where most wellsite activity will take place. 
5 AERMOD User’s Guide, Table 3-1 (USEPA 2004). 
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Figure 3-4 Modeled Layout – Clover Material Source 
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Table 3-7 Modeled Source Parameters – Clover Material Source 

Model ID Source Description Source Type 

Source Parameters 

Release 
Height 

Plume 
Height 

Plume 
Width  

Initial 
Lat. 

Dimen.5 

Initial 
Vert. 

Dimen.5 
Vehicle 
Height2 NO2/NOX 

Ratios  (m) (m) (m) (m) (m) (m)

TAILPIPE 
Blasting Activity at Clover Material Source,  
tailpipe emissions 

Volume1 3.63 7.25 372.07 86.53 3.374 4.27 0.15 

Model ID Source Description Source Type 

Source Parameters 

Release 
Height3   

Length 
of 

Side4 

Initial 
Lat. 

Dimen.5 

Initial 
Vert. 

Dimen.5   NO2/NOX 
Ratios  (m)   (m) (m) (m)   

BLAST_ST 
Blasting Activity at Clover Material Source,  
short-term averaging periods 

Volume 50.00   60.35 14.03 11.63   0.50 

BLAST_AN 
Blasting Activity at Clover Material Source,  
long-term averaging periods 

Volume 50.00   372.07 86.53 11.63   0.50 

1 Source Parameters Based on Haul Road Workgroup Guidance (USEPA 2012a): 

 Top of Plume Height – 1.7 x Vehicle Height. 

 Volume Source Release Height – 0.5 x Top of Plume height. 
 Width of Plume – Road Width + 6m for two lane roadways. Road width assumed to be 32 feet, based on sheet 22 in "GMT1 Permit Package 7-12-13.pdf" provided 

by CPAI. 

 Initial Sigma Vertical Dimension – Top of Plume / 2.15 (AERMOD User’s Guide, Table 3-1, USEPA 2004). 

 Initial Sigma Lateral Dimension – Width of Plume / 2.15 (AERMOD User’s Guide, Table 3-1, USEPA 2004). 
2 Typical truck height. 
3 Height selected based on the nature of the blasting activity. 
4 Approximate length of area where blasting activity will take place. 
5 AERMOD User’s Guide, Table 3-1 (USEPA 2004). 
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Figure 3-5 Modeled Layout – Infill Drilling 
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Table 3-8 Modeled Source Parameters – Infill Drilling 

Model ID Source Description Source Type 

Stack Parameters 

Stack 
Height 

Stack 
Temp. 

Stack 
Velocity 

Stack 
Diameter NO2/NOX 

Ratios  (m) (deg K) (m/sec) (m) 
D19_PWR Primary Power Common Stack1 Point 13.3 614 10.5 0.400 0.20 

D19_BOIL1 Boiler 1 - Superior2 Point 11.9 450 11.7 0.279 0.05 

D19_BOIL2 Boiler 2 - Superior2 Point 11.9 450 11.7 0.279 0.05 

D19_CEM1 Cement Pump 12 Point 10.4 750 43.5 0.130 0.20 

D19_CEM2 Cement Pump 22 Point 10.4 750 43.5 0.130 0.20 

D19_HTR1 Air Heater 1 - Dick's2 Point 7.2 533 10.8 0.300 0.05 

D19_HTR2A Air Heater 2 - Dick's, split into 2 stacks2 Point 10.5 533 3.2 0.300 0.05 

D19_HTR2B Air Heater 2 - Dick's, split into 2 stacks2 Point 10.5 533 3.2 0.300 0.05 

PROD_HTR Gas fired production heater2 Point 12.2 529 5.7 0.940 0.30 

WEL_EGEN Back-up Generator2 Point 6.1 795 15.1 0.460 0.20 
1 Stack parameters based on vendor data. 
2 Stack parameters based on DOYON 19 drill rig and CD5 Minor Permit Application (SECOR 2005). 
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Table 3-8 Modeled Source Parameters – Infill Drilling (Cont.) 

Model ID Source Description Source Type 

Source Parameters 

Release 
Height 

Plume 
Height 

Plume 
Width 

Initial 
Lat. 

Dimen. 

Initial 
Vert. 

Dimen. 
Vehicle 
Height2 NO2/NOX 

Ratios  (m) (m) (m) (m) (m) (m) 

RD_TAIL1 
Mobile Drilling Support Equip on Road to 
Airstrip, tailpipe emissions 

Line Source 1 
(32 volumes) 

3.63 7.25 15.75 7.33 3.37 4.27 0.15 

RD_FUG1 
Mobile Drilling Support Equip on Road to 
Airstrip, fugitive particulates 

Line Source 1 
(32 volumes) 

3.63 7.25 15.75 7.33 3.37 4.27 na 

          

Model ID Source Description Source Type 

Source Parameters 

Release 
Height3   

Length 
of 

Side4 

Initial 
Lat. 

Dimen.5 

Initial 
Vert. 

Dimen.5   NO2/NOX 
Ratios  (m)   (m) (m) (m)   

NONMOB Non-Mobile Drilling Support Equip on Pad Volume 3.66   327.51 76.165 0.851   0.20 

PAD_DIST Pad Disturbed Area, fugitive particulates Volume 3.66   327.51 76.165 0.851   na 

1 Source Parameters Based on Haul Road Workgroup Guidance (USEPA 2012a): 

 Top of Plume Height – 1.7 x Vehicle Height. 

 Volume Source Release Height – 0.5 x Top of Plume height. 

 Width of Plume – Road Width + 6m for two lane roadways. Road width assumed to be 32 feet, based on sheet 22 in "GMT1 Permit Package 7-12-13.pdf" provided 
by CPAI. 

 Initial Sigma Vertical Dimension – Top of Plume / 2.15 (AERMOD User’s Guide, Table 3-1, USEPA 2004). 

 Initial Sigma Lateral Dimension – Width of Plume / 2.15 (AERMOD User’s Guide, Table 3-1, USEPA 2004). 
2 Typical truck height. 
3 Typical height of a 1-story structure which is a size consistent with the equipment size and other pad structures responsible for the turbulence scale affecting the plume. 
4 Approximate length of area where most wellsite activity will take place. 
5 AERMOD User’s Guide, Table 3-1 (USEPA 2004). 
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Figure 3-6 Modeled Layout – Well Intervention 

 



AECOM Environment  3-19 

CPAI GMT1 Project Roadless Alternative Ambient Air Quality Impact Analysis  December 2013 

Table 3-9 Modeled Source Parameters – Well Intervention 

Model ID Source Description Source Type 

Stack Parameters 

Stack 
Height 

Stack 
Temp. 

Stack 
Velocity 

Stack 
Diameter 

NO2/NOX 
Ratios (m) (deg K) (m/sec) (m) 

PROD_HTR Gas fired production heater1 Point 12.2 529 5.74 0.940 0.30 

WELLINT1 Well Intervention Heaters and Engines were combined, with 
emissions then divided between two sources2. Fuel 
consumption by this source is dominated by engines; 
therefore, the instack ratio is consistent with that. 

Point 3.70 644 41.60 0.356 0.20 

WELLINT2 Point 3.70 644 41.60 0.356 0.20 

WEL_EGEN Back-up Generator1 Point 6.1 795 15.1 0.460 0.20 
1 Stack parameters based on CD5 Minor Permit Application (SECOR 2005). 
2 Stack parameters based on professional judgment following a comparison to similar equipment operating on the North Slope. 
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Table 3-9 Modeled Source Parameters – Well Intervention (Cont.) 

Model ID Source Description Source Type 

Source Parameters 

Release 
Height 

Plume 
Height 

Plume 
Width 

Initial 
Lat. 

Dimen. 

Initial 
Vert. 

Dimen. 
Vehicle 
Height2 NO2/NOX 

Ratios  (m) (m) (m) (m) (m) (m) 

RD_TAIL1 
Mobile Drilling Support Equip on Access 
Road, tailpipe emissions 

Line Source 1 
(32 volumes) 

3.63 7.25 15.75 7.33 3.37 4.27 0.15 

RD_FUG1 
Mobile Drilling Support Equip on Access 
Road, fugitive particulates 

Line Source 1 
(32 volumes) 

3.63 7.25 15.75 7.33 3.37 4.27 na 

          

Model ID Source Description Source Type 

Source Parameters 

Release 
Height3   

Length 
of Side4 

Initial 
Lat. 

Dimen.5 

Initial 
Vert. 

Dimen.5   NO2/NOX 
Ratios  (m)   (m) (m) (m)   

NONMOB Non-Mobile Drilling Support Equip on Pad Volume 3.66   327.51 76.165 0.851   0.20 

PAD_DIST Pad Disturbed Area, fugitive particulates Volume 3.66   327.51 76.165 0.851   na 

1 Source Parameters Based on Haul Road Workgroup Guidance (USEPA 2012a): 

 Top of Plume Height – 1.7 x Vehicle Height. 

 Volume Source Release Height – 0.5 x Top of Plume height. 

 Width of Plume – Road Width + 6m for two lane roadways. Road width assumed to be 32 feet, based on sheet 22 in "GMT1 Permit Package 7-12-13.pdf" provided 
by CPAI. 

 Initial Sigma Vertical Dimension – Top of Plume / 2.15 (AERMOD User’s Guide, Table 3-1, USEPA 2004). 

 Initial Sigma Lateral Dimension – Width of Plume / 2.15 (AERMOD User’s Guide, Table 3-1, USEPA 2004). 
2 Typical truck height. 
3 Typical height of a 1-story structure which is a size consistent with the equipment size and other pad structures responsible for the turbulence scale affecting the plume. 
4 Approximate length of area where most wellsite activity will take place. 
5 AERMOD User’s Guide, Table 3-1 (USEPA 2004). 
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Figure 3-7 Modeled Layout – Airstrip, Included in Access Road and Pad Construction, Infill 
Drilling, and Well Intervention Modeling Scenarios 
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Table 3-10 Modeled Source Parameters – Airstrip, Included in Access Road and Pad Construction, Infill Drilling, and Well Intervention 
Modeling Scenarios 

Model ID Source Description Source Type 

Stack Parameters 

Stack 
Height 

Stack 
Temp Stack Vel

Stack 
Diam NO2/NOX 

Ratios  (m) (deg K) (m/sec) (m) 
AIR_EGEN Emergency back-up Generator1 Point 6.1 795 15.1 0.460 0.20 

INCIN Incinerator1 Point 13.1 1172 16.9 0.300 0.50 

1 Stack parameters based on DOYON 19 drill rig and CD5 Minor Permit Application (SECOR 2005). 

 

Model ID Source Description Source Type 

Source Parameters 

Release 
Height 

Plume 
Height 

Plume 
Width 

Initial 
Lat. 

Dimen. 

Initial 
Vert. 

Dimen. 
Vehicle 
Height3 NO2/NOX 

Ratios  (m) (m) (m) (m) (m) (m) 

RD_TAIL2 
Mobile Drilling Support Equip on Access 
Road, tailpipe emissions 

Line Source 2 
(32 volumes) 

3.63 7.25 15.75 7.33 3.37 4.27 0.15 

RD_FUG2 
Mobile Drilling Support Equip on Access 
Road, fugitive particulates 

Line Source 2 
(32 volumes) 

3.63 7.25 15.75 7.33 3.37 4.27 na 

2 Source Parameters Based on Haul Road Workgroup Guidance (USEPA 2012a): 

 Top of Plume Height – 1.7 x Vehicle Height. 

 Volume Source Release Height – 0.5 x Top of Plume height. 

 Width of Plume – Road Width + 6m for two lane roadways. Road width assumed to be 32 feet, based on sheet 22 in "GMT1 Permit Package 7-12-13.pdf" provided 
by CPAI. 

 Initial Sigma Vertical Dimension – Top of Plume / 2.15 (AERMOD User’s Guide, Table 3-1, USEPA 2004). 

 Initial Sigma Lateral Dimension – Width of Plume / 2.15 (AERMOD User’s Guide, Table 3-1, USEPA 2004). 
3 Typical truck height. 
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Table 3-10 Modeled Source Parameters – Airstrip, Included in Access Road and Pad Construction, Infill Drilling, and Well Intervention 
Modeling Scenarios (Cont.) 

Model ID Source Description Source Type 

Source Parameters 

Release 
Height1 

Length 
of Side2 

Initial 
Lat. 

Dimen.3 

Initial 
Vert. 

Dimen.3 

(m) (m) (m) (m) 

ARPD_DIS Airstrip Disturbed Area, fugitive Volume 3.66 303 70.465 0.851 

HANG_DIS Hangar Disturbed Area, fugitive Volume 3.66 265 61.628 0.851 

RUN_DIS1 Runway Disturbed Area, fugitive Volume 2.0 60 13.953 0.465 

1 Typical height of a 1-story structure. 
2 Approximate length of area where most wellsite activity will take place. 
3 AERMOD User’s Guide, Table 3-1 (USEPA 2004). 

 

Model ID Source Description Source Type 

Source Parameters 

Release 
Height4 

# of 
vertices 

Initial 
Vert. 

Dimen.5 Area NO2/NOX 
Ratios  (m) (m) (m) (m2) 

AIRSTRP1 Aircraft Emissions Layer 1 Area 50.8 4 77.5 103,407 0.50 

AIRSTRP2 Aircraft Emissions Layer 1 Area 152.4 4 77.5 103,407 0.50 

AIRSTRP3 Aircraft Emissions Layer 3 Area 254.0 4 77.5 103,407 0.50 
4  Aircraft emissions up to the mixing height were modeled.  The emissions were split into 3 equal area sources, releasing at 3 different levels, up to the mixing height 

(1000 ft). Each of the 3 layers spanned 333 feet (101.6 m). 
5 AERMOD User’s Guide, Table 3-1 (USEPA 2004). 
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3.9 Receptors 

Discrete modeling receptor sets were used for each modeling scenario. The receptor grids consisted of 
receptors placed at 25-meter intervals along the ambient boundary which was defined at the perimeter of 
the wellsite gravel pad and airstrip, and the extent of the Clover Material Source, with remaining 
receptors placed at: 

 25-meter resolution extending from the ambient boundary outward at least 100 meters; 

 100-meter resolution extending from the 25 meter density receptors outward to 1 kilometers in 
each cardinal direction, and 

 250-meter resolution extending from the 100 meter density receptors outward to 2 kilometers in 
each cardinal direction. 

Flat terrain receptors were used for all near field modeling analyses based on a review of the terrain in 
the GMT1 Project area. An illustration of the receptor grid for each of the modeled scenarios is provided 
in Figure 3-8 through Figure 3-9Error! Reference source not found.. 

Dispersion modeling for all scenarios was also conducted for a single receptor representing the Nuiqsut 
Community. The receptor was located at 70.217° N, 150.995° W (NAD 83) and assigned an elevation of 
15.24 meters (50 feet), based on the approximate location of the community on Google Earth aerial 
photography. 

3.10 Offsite Sources 

As mentioned above, background pollutant concentrations are assumed to include impacts from 
emissions from existing emission sources in the region. Background concentrations calculated for this 
project were based on monitoring data collected through 2012. Thus, any significant offsite sources 
would be reflected in the background concentrations. There are no other reasonably foreseeable 
development sources that would be large enough to create a significant concentration gradient in the 
impact area. Therefore, no offsite source inventory was included in the near field dispersion modeling 
analysis. 
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Figure 3-8 Receptor Grid – Scenarios for Activities on or Near the GMT1 Project Wellsite 
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Figure 3-9 Receptor Grid – Clover Material Source 
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4.0   Key Far-Field Dispersion Modeling Assumptions 

4.1 Modeling Methodology 

The purpose of the far field analysis was to quantify potential far-field air quality impacts to both ambient 
air concentrations and Air Quality Related Values (AQRVs) from air pollutant emissions of NOx, SO2, 
PM10, and PM2.5 that result from the drilling and operation of the GMT1 Project as detailed in Chapter 2. 
Nearby Reasonably Foreseeable Development (RFD) sources, not yet built and therefore, not included 
in the background ambient air quality data, were also explicitly modeled to quantify potential cumulative 
air quality and AQRV impacts. Ambient air quality impacts of NO2, SO2, PM10, and PM2.5 and AQRVs 
were analyzed at the U.S. Fish and Wildlife Service (USFWS)-identified Class II receptors of concern 
within 185 miles (300 kilometers) of the GMT1 Project. Cumulative air quality impacts of NO2, SO2, PM10, 
and PM2.5 were also analyzed at the community of Nuiqsut. 

The analyses was performed using the version of the CALPUFF modeling system approved by USEPA 
at the time this analysis was undertaken (Version 5.8). That version of CALPUFF was subsequently 
modified by the USFWS to account for Polar Stereographic coordinate system (BLM 2012). The 
meteorological data for the analysis were processed with the latest version of Mesoscale Model Interface 
Program (MMIF), currently version 2.3p1, (ENVIRON 2012) to develop a meteorological wind field. All 
CALPUFF model options conform to the 2009 USEPA guidance (USEPA 2009) as applicable and all 
CALPOST model options and inputs will utilize FLAG 2010 guidance and inputs (FLAG 2010). 

The community of Nuiqsut and Class II areas of concern located within 185 miles (300 kilometer) of the 
GMT1 Project are listed in Table 4-1 and shown on Figure 4-1. Table 4-1 also lists the agency 
responsible for managing the area, and the PSD classification. 

Using the Project and RFD sources, the CALPUFF-predicted impacts will be compared with ambient air 
quality standards and post-processed to compute: 1) air quality impacts 2) AQRV impacts due to light 
extinction change for comparison to visibility impact thresholds; and 3) AQRV impacts due to deposition 
rates for comparison to sulfur (S) and nitrogen (N) deposition thresholds. 

4.2 GMT1 Project Roadless Alternative Simulation 

The scenario modeled in CALPUFF to assess far-field GMT1 Project impacts was the Infill Drilling 
scenario described in Chapter 2 and Chapter 3. This scenario’s emission inventory consists of a drill rig, 
a production heater, back-up power generation, incinerator, drill rig portable support equipment, aircraft 
and attendant fugitive and tailpipe emissions from mobile equipment. This scenario is expected to 
provide the worst-case emissions with fuel combustion sources that will provide worst-case air quality 
and AQRV impacts. For conservatism with respect to the visibility, it was assumed that all filterable 
particulate matter, including that from non-combustion sources, was treated as elemental carbon and all 
condensable particulate matter was treated as secondary organic aerosols. The particulate speciation 
was based on data from AP-42 for representative engines and the MOVES model for mobile sources. 

The GMT1 Project sources for the Infill Drilling scenario, were simulated as they were for the near-field 
analysis. Therefore, they were modeled with the emissions described in Table 2-9 and the stack 
parameters shown in Table 3-8. Each of the RFD sources, were modeled as a single volume source 
with the parameters described in Table 4-2. Based on the coarse grid cell resolution of WRF/CALPUFF, 
it is expected that collocating all sources into a single low-level source will provide robust and 
conservative source impacts. 
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Figure 4-1 CALPUFF Domain and Modeled Receptor Locations 
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Table 4-1 Class II Areas of Concern 

Area of Concern Managing Agency 
PSD 

Classification 

Gates of the Arctic National Park Service II 

Alaska National Wildlife Refuge Fish and Wildlife Service II 

Nuiqsut Alaska Department of Environmental Conservation II 

 

Table 4-2 RFD Far-field Source Parameters 

Release Height (m) Sigma-Y (m) Sigma-Z (m) 

10 2.33 2.33 

 

4.3 Receptors 

The CALPUFF model receptors for the areas listed in Table 4-1 are shown in Figure 4-1. The Class II 
receptors were obtained from the 2012 NPRA Integrated Activity Plan (IAP)/EIS (BLM 2012) CALPUFF 
modeling. A single receptor was also placed in the community of Nuiqsut to represent cumulative 
impacts at that location. The receptors located within the Class II areas of concern have sufficient buffer 
for potential recirculation effects. 

4.4 Meteorological Input Data and Processing 

Three years (2007, 2008 and 2009) of the Weather Research and Forecasting (WRF) meteorological 
model output produced by the Bureau of Ocean and Energy Management (BOEM) (Zhang et al. 2013) 
was used as the meteorological dataset for input into the CALPUFF modeling. 

The WRF data was extracted for the air quality modeling domain and processed into CALPUFF-ready 
format using the MMIF meteorological preprocessor. MMIF version 2.3 was updated version 2.3p1 by 
the USFS to include look-up tables for the Moderate Resolution Imaging Spectroradiometer (MODIS) 
land use categories that were used in the WRF analysis. During MMIF processing, two corrupt hours of 
WRF data were identified (October 23, 2007 hour 24 and March 5, 2009 hour 17) and after discussion 
with USEPA Region 10 and the USFS, removed from the MMIF processing. As a result, CALPUFF was 
run with the years 2007 and 2009 split into two separate periods. The location of the extracted CALPUFF 
domain is shown in Figure 4-1. 

The WRF model output was processed with MMIF with the following options selected: 

 Output for CALPUFF version 5.8; 

 The WRF vertical layers will be interpolated to the FLM/USEPA-recommended vertical layers 
using the TOP option; 

 The Pasquill- Gifford stability classes will be calculated with the Golder option; and 

 Planetary boundary layer heights were recalculated. 

CALPUFF was run in the same polar stereographic projection and 10-kilometer spatial resolution as the 
WRF data. The number and depth of vertical layers is consistent with USEPA specifications 
(USEPA 2009). 
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4.5 Ozone and Ammonia Data 

Representative ozone and ammonia data is required for use in the chemical transformation of primary 
pollutant emissions. Ozone is used by CALPUFF to oxidize NOx and SO2 emissions within the modeling 
domain to nitric acid and sulfuric acid, respectively. The predicted nitric acid and sulfuric acid are then 
partitioned in CALPUFF between the gaseous and particulate nitrate and sulfate phases based on the 
available ammonia, ambient temperature and relative humidity. 

Hourly ozone data from the Nuiqsut station collected from 2008 through 2012 was processed into 
monthly averages for input into the CALPUFF model and was described in Section 3.5.2 and is provided 
in Table 3-5. A value of 1.0 ppb for each month of the year was used as a conservative model input for 
ammonia. Based on a literature review for representative ammonia values in the area, provided in 
Appendix C of the GMT1 Alternative A AQIA, a 1.0 ppb value is highly conservative. 

4.6 Air Quality 

The CALPOST processor was used to obtain the appropriate averaging period for each criteria pollutant. 
Years 2007 and 2009 were each modeled in two separate periods separated by the erroneous WRF file, 
therefore, the two ‘period’ averages was obtained to conservatively represent the annual average. All air 
quality impacts presented in Chapter 5 are the maximum impacts from each of the 3 years (or 5 total 
periods due to 2007 and 2009 each having 2 periods per year). 

For both the PM10 and PM2.5 air quality impacts, the elemental carbon, secondary organic aerosol, 
secondary nitrates and secondary sulfates were combined to create a total Particulate Matter (PM) 
species that included both primary and secondary particulates. 

4.7 Visibility 

CALPUFF predicted 24-hour concentrations of nitrate, sulfate, PM10, PM2.5 and elemental carbon at each 
of the analyzed Class II receptors were processed using CALPOST following the procedures described 
in the FLAG 2010 document to estimate potential change in light extinction. This method uses seasonal 
natural background visibility conditions and monthly relative humidity factors provided in the FLAG 2010 
report. Since natural background and relative humidity factors are only provided for Class I PSD areas in 
FLAG, the values from the closest Class I area, Denali National Park, were used for both Class II areas. 

4.8 Deposition 

The POSTUTIL and CALPOST processor were used to determine annual deposition of total Sulfur and 
total Nitrogen from CALPUFF modeled deposition results at each Class II area of concern. The results 
are expressed in kilograms per hectare per year (kg/ha/yr). 

4.9 Reasonably Foreseeable Development Sources 

As discussed in detail in Chapter 2, publicly available project information was reviewed to identify 
potential RFD sources. These sources were modeled using the same meteorology as the GMT1 Project 
sources. The predicted impacts from the GMT1 Project and RFD sources were combined so that a 
cumulative impact could be assessed. The RFD sources and their emissions are provided in Table 4-3 
below. The RFD sources were modeled with the source parameters provided in Table 4-2. Elevations for 
the RFD sources were obtained from the elevation of the WRF/CALPUFF grid cell in which they were 
located. The locations of the RFD sources are provided in Figure 4-2. 
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Table 4-3 Reasonably Foreseeable Development Emissions 

Facility 
SO2 

(g/s) 
NOx 
(g/s) 

PM10 
(g/s) 

PM2.5 
(g/s) 

Shell Discoverer Camden Bay 0.25 86.9 5.2 5.04 

Eni Nikaitchuq Development 1.59 6.47 0.93 0.93 

TDX Deadhorse Power Plant 0.49 11.03 0.43 0.43 

Pioneer Oooguruk Development 2.12 6.96 1.01 1.04 

Brooks Range Petroleum North Shore 0.24 2.55 0.07 0.07 

ConocoPhillips Alpine CD5 0.65 2.69 0.12 0.12 

ExxonMobil Point Thomson Facility 0.88 4.61 0.58 0.58 

ConocoPhillips GMT2 0.26 5.30 0.19 0.19 

Brooks Range Petroleum Mustang 0.11 1.03 0.10 0.10 

BPXA Liberty 2.51 10.25 0.54 0.51 
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Figure 4-2 Reasonably Foreseeable Development Source Locations 
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5.0   Ambient Air Quality Impact Analysis Results 

The results of the ambient air quality dispersion modeling analyses for the Roadless Alternative of the 
GMT1 Project are presented in this Chapter. Both near-field and far-field analyses are discussed below. 
The analyses were conducted according to the technical approaches, source emission rates, and stack 
parameters presented in Chapters 2, 3, and 4. 

5.1 Near-field Dispersion Model Impacts 

5.1.1 Criteria Pollutant Cumulative Impact Analysis 

The results of the GMT1 Project Roadless Alternative criteria pollutant cumulative impact analysis for 
scenarios with activities occurring on or near the wellsite are compared to the NAAQS/AAAQS in  
Table 5-1 through Table 5-3. The Infill Drilling, Access Road and Pad Construction, and Well 
Intervention scenarios show compliance with the NAAQS/AAAQS for all pollutants/averaging periods 
with the exception of particulate emissions.  

For the 3 scenarios, the high 24-hour PM10 impacts shown in the tables can be attributed to fugitive dust 
associated with windblown and vehicular/aircraft disturbance of dirt on the pad, hangar, and runway 
located at the airstrip.  These emission sources are also culpable for the high 24-hour PM2.5 impacts for 
the Access Road and Pad Construction scenario as well as high annual PM2.5 impacts for the Infill 
Drilling scenario. It should be noted that the seasonal refinement to the fugitive dust sources described in 
Section 3.7 was not applied to modeling of annual PM2.5 so that results of the Roadless Alternative could 
be easily compared to the results presented for GMT1 Alternative A. If the seasonal refinement were 
applied, it is expected that the annual PM2.5 impacts for the Infill Drilling scenario would demonstrate 
compliance with the NAAQS/AAAQS. 

Table 5-4 provides model predicted criteria pollutant impacts for activities associated with the Clover 
Material Source. This table shows these activities demonstrate compliance with the NAAQS/AAAQS for 
all criteria pollutants and averaging periods with the exception of 24-hour PM2.5. Tailpipe emissions from 
construction equipment are culpable for the high 24-hour PM2.5 impacts. 

For the three scenarios with activities on or near the GMT1 wellsite as well as the Clover Material Source 
activity, dispersion modeling was also conducted using a single receptor representing the community of 
Nuiqsut. Table 5-5 provides the results, indicating compliance with the NAAQS/AAAQS for all scenarios, 
for all criteria pollutants and averaging periods. 

5.1.2 Criteria Pollutant PSD Class II Increment Impact Analysis 

The results of the GMT1 Project Roadless Alternative criteria pollutant increment analysis for the Infill 
Drilling scenario are compared to the PSD Class II Increments in Table 5-6. The Infill Drilling scenario 
was selected because all other scenarios represent temporary activities not typically assessed as part of 
an increment analysis. 
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Table 5-1 GMT1 Project Cumulative Impacts Compared to Established Ambient Criteria for 
Infill Drilling – Roadless Alternative 

Pollutant 
Averaging 

Period Rank 1 

Maximum 
Model 

Predicted 
Concentration

(µg/m3) 

Ambient 
Background

(µg/m3) 
Total 

(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of NAAQS/
AAAQS 

CO 
1-hour H2H 861 1,488 2,349 40,000 6% 

8-hour H2H 420 1,259 1,680 10,000 17% 

SO2 

1-hour 99th 3.87 7.7 12 196 6% 

3-hour H2H 3.84 18 21 1,300 2% 

24-hour H2H 3.23 6.8 10 365 3% 

Annual MAX 0.469 0.34 0.81 80 1% 

NO2 
1-hour 98th 118 38 155 188 83% 

Annual MAX 39.6 2.9 42 100 42% 

PM10 24-hour H6H 104 48 152 150 102% 

PM2.5 
24-hour H8H 27.5 7.1 35 35 99% 

Annual MAX 10.9 2.2 13 12 109% 
1 H1H: Highest value across all five modeled years. 

 H2H: Highest Second Highest value across all five modeled years. 

 H6H: Highest Sixth Highest value across all five modeled years. 

 H8H: Highest Eighth Highest value (98th percentile) averaged across all five modeled years. 

 98th: Average across all five modeled years of the 98th percentile of 1-hour daily maximum predicted 
concentrations. 

 99th: Average across all five modeled years of the 99th percentile of 1-hour daily maximum predicted 
concentrations. 

 MAX: Maximum period impact from among all individual modeled years. 
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Table 5-2 GMT1 Project Cumulative Impacts Compared to Established Ambient Criteria for 
Well Intervention – Roadless Alternative 

Pollutant 
Averaging 

Period Rank 1 

Maximum 
Model 

Predicted 
Concentration 

(µg/m3) 

Ambient 
Background

(µg/m3) 
Total 

(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/
AAAQS 

CO 
1-hour H2H 495 1,488 1,983 40,000 5% 

8-hour H2H 328 1,259 1,587 10,000 16% 

SO2 

1-hour 99th 3.87 7.7 12 196 6% 

3-hour H2H 3.84 18 21 1,300 2% 

24-hour H2H 3.23 6.8 10 365 3% 

Annual MAX 0.421 0.3 0.76 80 1% 

NO2 
1-hour 98th 128 38 165 188 88% 

Annual MAX 9.88 2.9 13 100 13% 

PM10 24-hour H6H 104 48 152 150 102% 

PM2.5 
24-hour H8H 27.4 7.1 35 35 99% 

Annual MAX 4.83 2.2 7.0 12 59% 
1 H1H: Highest value across all five modeled years. 

 H2H: Highest Second Highest value across all five modeled years. 

 H6H: Highest Sixth Highest value across all five modeled years. 

 H8H: Highest Eighth Highest value (98th percentile) averaged across all five modeled years. 

 98th: Average across all five modeled years of the 98th percentile of 1-hour daily maximum predicted 
concentrations. 

 99th: Average across all five modeled years of the 99th percentile of 1-hour daily maximum predicted 
concentrations. 

 MAX: Maximum period impact from among all individual modeled years. 
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Table 5-3 GMT1 Cumulative Impacts Compared to Established Ambient Criteria for Pad and 
Access Road Construction – Roadless Alternative 

Pollutant 
Averaging 

Period Rank 1 

Maximum 
Model 

Predicted 
Concentration

(µg/m3) 

Ambient 
Background

(µg/m3) 
Total 

(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/
AAAQS 

CO 
1-hour H2H 1,820 1,488 3,308 40,000 8% 

8-hour H2H 1,206 1,259 2,465 10,000 25% 

SO2 

1-hour 99th 3.99 7.7 12 196 6% 

3-hour H2H 4.10 18 22 1,300 2% 

24-hour H2H 2.13 6.8 8.9 365 2% 

Annual MAX 0.113 0.3 0.45 80 1% 

NO2 
1-hour 98th 166 AERMOD 2 166 188 88% 

Annual MAX 28.5 2.9 31 100 31% 

PM10 24-hour H6H 104 48 152 150 102% 

PM2.5 
24-hour H8H 36.8 7.1 44 35 125% 

Annual MAX 6.09 2.2 8.3 12 69% 
1 H1H: Highest value across all five modeled years. 

 H2H: Highest Second Highest value across all five modeled years. 

 H6H: Highest Sixth Highest value across all five modeled years. 

 H8H: Highest Eighth Highest value (98th percentile) averaged across all five modeled years. 

 98th: Average across all five modeled years of the 98th percentile of 1-hour daily maximum predicted 
concentrations. 

 99th: Average across all five modeled years of the 99th percentile of 1-hour daily maximum predicted 
concentrations. 

 MAX: Maximum period impact from among all individual modeled years. 
2 Seasonally varying background was included as an input to the model run; therefore, a single ambient background 

concentration was not added in order to determine the cumulative impact. 
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Table 5-4 GMT1 Project Cumulative Impacts Compared to Established Ambient Criteria for 
Activities within the Clover Material Source – Roadless Alternative 

Pollutant 
Averaging 

Period Rank 1 

Maximum 
AERMOD 
Predicted 

Concentration 
(µg/m3) 

Ambient 
Background

(µg/m3) 
Total 

(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/
AAAQS 

CO 
1-hour H2H 1,884 1,488 3,373 40,000 8% 

8-hour H2H 1,227 1,259 2,487 10,000 25% 

SO2 

1-hour 99th 16.0 7.7 24 196 12% 

3-hour H2H 28.3 18 46 1,300 4% 

24-hour H2H 6.57 6.8 13 365 4% 

Annual Max 0.116 0.3 0.46 80 1% 

NO2 
1-hour 98th 145 38 183 188 97% 

Annual Max 38.4 2.9 41 100 41% 

PM10 24-hour H1H 52.4 48 101 150 67% 

PM2.5 
24-hour H1H 28.3 7.1 35 35 101% 

Annual Max 3.97 2.2 6.2 12 51% 
1 H1H: Highest value across all five modeled years. 

 H2H: Highest Second Highest value across all five modeled years. 

 98th: Average across all five modeled years of the 98th percentile of 1-hour daily maximum predicted 
concentrations. 

 99th: Average across all five modeled years of the 99th percentile of 1-hour daily maximum predicted 
concentrations. 

 MAX: Maximum period impact from among all individual modeled years. 

 

 



AECOM Environment  5-12 

CPAI GMT1 Project Roadless Alternative Ambient Air Quality Impact Analysis  December 2013 

Table 5-5 GMT1 Project Cumulative Impacts Compared to Established Ambient Criteria at the Community of Nuiqsut 

Pollutant 
Averaging 

Period Rank 

Maximum AERMOD Predicted Concentrations (µg/m3) 

Ambient 
Background

(µg/m3) 
Total 

(µg/m3) 

NAAQS/
AAAQS 
(µg/m3) 

% of 
NAAQS/ 
AAAQS 

Infill 
Drilling 

Well 
Interv. 

Pad & 
Access 
Road 

Constr. 

Clover 
Material 
Source Max 

CO 
1-hour H2H 81.5 176 26.7 24.0 176 1,488 1,664 40,000 4% 

8-hour H2H 10.4 26.2 4.34 3.54 26.2 1,259 1,286 10,000 13% 

SO2 

1-hour 99th 0.0562 1.40 0.0678 0.0535 1.40 7.7 9.1 196 5% 

3-hour H2H 0.0752 1.08 0.0429 0.0367 1.08 18 19 1,300 1% 

24-hour H2H 0.0119 0.194 0.008 0.0069 0.194 6.8 7.0 365 2% 

Annual MAX 0.00009 0.00110 0.00038 0.0002 0.0011 0.3 0.34 80 0% 

NO2 
1-hour 98th 86.6 103 46.4 50.6 103 38 141 188 75% 

Annual MAX 0.0256 0.113 0.056 0.014 0.113 2.9 3.0 100 3% 

PM10 24-hour H6H 0.644 1.12 0.565 0.533 1.12 48 49 150 33% 

PM2.5 
24-hour H1H 0.529 0.744 0.228 0.205 0.744 7.1 7.8 35 22% 

Annual MAX 0.0084 0.0062 0.0134 0.0075 0.0134 2.2 2.2 12 19% 
1 H1H: Highest value across all five modeled years. 

 H2H: Highest Second Highest value across all five modeled years. 

 98th: Average across all five modeled years of the 98th percentile of 1-hour daily maximum predicted concentrations. 

 99th: Average across all five modeled years of the 99th percentile of 1-hour daily maximum predicted concentrations. 

 MAX: Maximum period impact from among all individual modeled years. 
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Table 5-6 GMT1 Project Impacts Compared to the Class II PSD 
Increments for Infill Drilling – Roadless Alternative 

Pollutant 
Averaging 

Period Rank 1 

Maximum 
Model 

Predicted 
Concentration

(µg/m3) 
Class II PSD 
Increments 

SO2 

3-hour H2H 3.8 512 

24-hour H2H 3.2 91 

Annual MAX 0.47 20 

NO2 Annual MAX 40 25 

PM10 
24-hour H2H 112 30 

Annual MAX 101 17 

PM2.5 
24-hour H2H 73 9 

Annual MAX 11 4 
1 H2H: Highest Second Highest value across all five modeled years. 

 MAX: Maximum period impact from among all individual modeled years. 

 

5.1.3 Impacts at the Alpine CPF Resulting from Increased Power Demand 

Under the Roadless Alternative, and assuming that GMT2 will be constructed as Reasonably 
Foreseeable Development. Section 2.3 indicates that a new turbine will need to be installed at the 
Alpine CPF. Considering the emissions increases discussed in Section 2.3, installing this turbine will 
require obtaining a construction permit from the State of Alaska, which will require an ambient air quality 
impact analysis to be submitted with the permit application. This new turbine would be installed at the 
Alpine CPF. 

Since this turbine is part of reasonably foreseeable development, the potential impact this new turbine 
may have on ambient air quality in the near-field of the Alpine CPF was analyzed. This analysis has 
been conducted based on a review of the permitted allowable emissions for the Alpine CPF in relation to 
the current ambient air quality concentration measurements at the facility’s CD1 ambient monitoring 
station, and the potential impacts on ambient air quality if the new turbine is constructed. 

The analysis presented below consisted of reviewing the most likely constraining criteria pollutant from 
the proposed turbine, which is anticipated to be 1-hour NO2. Measured recent ambient NO2 
concentrations were evaluated against the existing Alpine CD1 facility potential to emit (PTE) for NOx 
with the assumption that new turbine NOx emissions would directly contribute to ambient NO2 
concentrations. This is a conservative assumption given the low ambient ozone concentrations. The 
period of record reviewed for the CD1 ambient monitoring station was October 1, 2012 through June 30, 
2013 which is the only data available from the station. However, during this period, production and power 
demand was as high as it has ever been historically, and a drill rig was operating at the Alpine CPF well 
line (Alpine CD1). Therefore, measurements during this period should be representative of historical 
maximums. 

A brief review of another large North Slope production facility’s emissions (Central Compression Plant 
[CCP]) and the corresponding CCP ambient monitoring data is also presented. This facility has very 
similar equipment, but much higher emissions than the Alpine CPF which, in conjunction with the CCP 
ambient monitoring concentrations, support the conclusions that the NAAQS/AAAQS would not be 
exceeded if the new turbine were constructed at the Alpine CPF. 
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Alpine CPF Emissions and Ambient Monitoring Data Analysis 

The Alpine CPF PTE for relevant criteria pollutants are presented in Table 5-7. NOx emissions comprise 
the majority of the current facility allowable emissions. 

Table 5-7  Alpine CPF Facility Potential to Emit 

PTE (tons/year) 

NOX CO PM10 SO2 

2,167 324 43 151 

Reproduced from Table A of ADEC’s July 1, 2003 Statement of Basis for Permit No. 
489TVP01. 

 

The proposed new turbine is estimated to emit 70 tons per year (tpy) of NOx. This represents a 
3.2 percent increase in NOx emissions for the Alpine CPF. For purposes of this analysis, it was 
conservatively assumed that 100 percent of the new turbine emitted NOx will be converted to NO2 upon 
release from the turbine stack. To assess the potential impact of the new turbine on ambient NO2 
concentrations, an analysis of the current NO2 ambient concentrations was conducted for wind directions 
that will coincide with the new turbine’s location on the Alpine CPF pad. 

Figure 5-1 shows a wind rose for the CD1 monitoring station, which is located directly southwest of the 
Alpine CPF production sources and the likely location of the proposed new turbine. Measured ambient 
NO2 concentrations were reviewed for wind directions from 33.8 degrees through 101.3 degrees (the 
north-northeasterly through easterly directions). These wind directions are the directions from which the 
majority of Alpine CPF facility emissions transport toward the monitoring station. The highest 1-hour NO2 
concentration from this sector was 73 parts per billion (ppb) and occurred when winds were blowing from 
99.1 degrees (the east-southeasterly direction). 

If the new turbine were constructed, the Alpine CPF NOx PTE would be 2,237 tpy. Assuming that the 
maximum 1-hour NO2 concentration of 73 ppb is attributed entirely to the Alpine CPF current allowable 
emissions of 2,167 tpy of NOx, the future ambient 1-hour NO2 could be estimated by scaling up the 
maximum 73 ppb concentration by the ratio of the new NOx PTE to the current NOx PTE. This ratio is 
(2,237/2,167), or 1.032. The resulting future estimated 1-hour NO2 concentration would therefore be 
75 ppb, which is below the NAAQS/AAAQS of 100 ppb, and a change almost too small to measure. 
Evaluation of the maximum 1-hour NO2 concentration in this way would yield a higher value than the 
design concentration for the 1-hour NO2 NAAQS/AAAQS, which is defined as the 3-year average of the 
98th percentile of the annual distribution of the daily maximum 1-hour concentrations. Therefore, 75 ppb 
is a conservative estimate. 

CCP Emissions and CCP Ambient Monitoring Data Analysis 

The CCP PTE for criteria pollutants are presented in Error! Reference source not found.. NOx emissions 
comprise the majority of the facility’s allowable emissions. 

Table 5-8  CCP Facility Potential to Emit 

PTE (tons/year) 

NOx CO PM10 SO2 

14,238 1,630 347 147 

Reproduced from Table A of ADEC’s June 18, 2003 Statement of Basis for Permit No. 
166TVP01. 
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Figure 5-1 Windrose Based on the Alpine CD1 Monitoring Station Data 
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Similar to the Alpine CD1 evaluation, 1-hour NO2 is assumed to be the most constraining pollutant at the 
CCP monitoring station. Review of calendar year 2008 through 2011, 1 hour highest-eight-high (H8H) 
NO2 concentrations measured at the CCP monitoring station showed a maximum value of 94.5 ppb, 
which is below the 1-hour NO2 NAAQS/AAAQS of 100 ppb. This monitoring station was specifically 
located in an area where modeling predicts the maximum H8H 1-hour NOx should occur. During this 
hour, winds were 15.2 m/s and blowing from the east-northeast (75°) placing the monitoring station 
directly downwind of CCP; therefore, this impact is representative of maximum impacts from a facility 
with NOx PTE on the order of 14,000 tons per year. Given these emissions are 6 times higher than the 
NOx potential to emit after the turbine is installed at the Alpine CPF, this is a clear indication that the 
1-hour NO2 NAAQS/AAAQS would not be exceeded at the Alpine CPF. 

An analysis of Alpine CPF emissions and ambient monitoring data, shows that 1-hour NO2 impacts from 
the proposed turbine in combination with existing Alpine CPF permitted emissions will likely be below 
75 ppb and will not exceed the NAAQS/AAAQS. Since 1-hour NO2 is expected to be the most 
constraining pollutant, this conclusion is extended to the other pollutant’s ambient standards. This 
conclusion is supported by the analysis of CCP facility emissions and measured ambient 1-hour NO2 
concentrations at the CCP monitoring station. The CCP NOx emissions are 6 times higher than the new 
NOX PTE after the turbine is installed at the Alpine CPF, and would indicate that the 1-hour NO2 
NAAQS/AAAQS would not be exceeded at the Alpine CPF. 

5.1.4 Air Toxics Impact Analysis 

The full list of HAPs calculated for the project activities were provided in the digital version of the project 
emissions inventory. The list of HAPs to be modeled (benzene, ethylbenzene, toluene, xylene, 
formaldehyde and n-hexane) has been developed over the years and agreed upon by the agency 
stakeholders involved with NEPA actions for oil and gas development projects. This list of modeled 
HAPs contains the substances of highest concern among the agency stakeholders for oil and gas 
projects, and were therefore, modeled for this project. This list of modeled toxics was also indicated in 
BLM’s direction for this project during the project planning phase. 

As described in Chapter 3, AERMOD dispersion modeling was also used to assess short-term (acute) 
exposure as well as long-term risk from air toxics. Short-term (1-hour) air toxics concentrations were 
compared to acute Reference Exposure Levels (RELs), as shown in Table 5-9. RELs are defined as 
concentrations at or below which no adverse health effects are expected. No RELs are available for ethyl 
benzene and n-hexane; instead, the available Immediately Dangerous to Life or Health divided by 10 
(IDLH/10) values were used. These IDLH values are determined by the National Institute for 
Occupational Safety and Health and were obtained from USEPA's Air Toxics Database (USEPA 2011). 
These values are approximately comparable to mild effects levels for 1-hour exposures. Table 5-9 
provides the acute exposure assessment. Maximum modeled 1-hour concentrations were below the 
criteria levels for each of the air toxics evaluated. 

Table 5-9 also provides the non-carcinogenic long-term exposure assessment, where annual modeled 
concentrations for each of the air toxics were compared directly to the Reference Concentrations for 
Chronic Inhalation (RfCs). An RfC is defined by USEPA as the continuous inhalation exposure 
concentration at which no long-term adverse health effects are expected (USEPA 2012b). Annual 
modeled concentrations were below the RfCs for each of the air toxics evaluated. 

An air toxics impact analysis was also performed for the single receptor representing the Nuiqsut 
Community. Table 5-10 shows that maximum modeled 1-hour and annual concentrations were below 
the criteria levels at the Nuiqsut Community receptor for each of the air toxics evaluated. 
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Table 5-9 Air Toxics Acute Exposure Assessment and Long-term Non-carcinogenic 
Exposure Assessment at the GMT1 Pad Edge – Roadless Alternative 

Pollutant 

REL  
(1-hour) 
(µg/m3) 

Maximum Modeled 
1-hour 

Concentration 
(µg/m3) 

Non-
carcinogenic 

RfC3 

(Annual) 
(µg/m3) 

Maximum Modeled
Annual 

Concentration 
(µg/m3) 

Benzene 1,300 1 3.3 30 0.10 

Ethyl benzene 350,000 2 0.52 1,000 0.013 

Formaldehyde 55 1 8.1 9.8 0.43 

n-Hexane 390,000 2 69 700 0.49 

Toluene 37,000 1 2.6 5,000 0.040 

Xylene 22,000 1 1.1 100 0.034 
1 USEPA Air Toxics Database, Table 2 (USEPA 2011). 
2 No REL available for these air toxics. Values shown are from (IDLH/10), USEPA Air Toxics Database, Table 2 

(USEPA 2011). 
3 USEPA Air Toxics Database, Table 1 (USEPA 2012b). 

 

Table 5-10 Air Toxics Acute Exposure Assessment and Long-term Non-carcinogenic 
Exposure Assessment for Nuiqsut Community Receptor – Roadless Alternative 

Pollutant 

REL  
(1-hour) 
(g/m3) 

Maximum Modeled 
1-hour 

Concentration 
(g/m3) 

Non-
carcinogenic 

RfC3 

(Annual) 
(g/m3) 

Maximum 
Modeled Annual 
Concentration 

(g/m3) 

Benzene 1,300 1 0.19 30 1.10E-04 

Ethyl benzene 350,000 2 0.03 1,000 1.00E-05 

Formaldehyde 55 1 0.40 9.8 3.20E-04 

n-Hexane 390,000 2 3.89 700 3.40E-04 

Toluene 37,000 1 0.15 5,000 5.00E-05 

Xylene 22,000 1 0.06 100 3.00E-05 
1 USEPA Air Toxics Database, Table 2 (USEPA 2011). 
2 No REL available for these air toxics. Values shown are from (IDLH/10), USEPA Air Toxics Database, Table 2 

(USEPA 2011). 
3 USEPA Air Toxics Database, Table 1 (USEPA 2012b). 
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Long-term cancer risk was analyzed by applying USEPA’s unit risk factors (based on 70-year exposure) 
and an adjustment factor to the annual modeled concentrations. The adjustment factor represents the 
ratio of projected exposure time to 70 years. Two exposure scenarios were evaluated: a most likely 
exposure (MLE) scenario and one reflective of the maximally exposed individual (MEI). 

The MLE exposure duration was assumed to be 30 years, which corresponds to the mean duration that 
a family remains at a residence and is exposed to project emissions. Since the life of the project is 
expected to be 30 years, and shorter than the mean duration a family remains at a residence in Nuiqsut, 
30 years was used. This duration corresponds to an adjustment factor of 30/70 = 0.43. The duration of 
exposure for the MEI is also assumed to be 30 years (i.e., the Life of Project), corresponding to an 
adjustment factor of 30/70 = 0.43. 

A second adjustment was made for time spent at home versus time spent elsewhere. Since individuals 
in the community of Nuiqsut will typically stay within or near the community nearly all the time, for the 
MLE scenario, the at-home time fraction is 100%. Therefore, the MLE adjustment factor was (0.43 x 1.0) 
= 0.43. The MEI scenario also assumed that the individual is at home 100 percent of the time, for a final 
adjustment factor of (0.43 x 1.0) = 0.43. 

The long-term cancer risk assessment and adjustment factors are based on exposure of individuals 
where they live. Therefore, this assessment has been carried out using annual GMT1 impacts predicted 
within the community of Nuiqsut. After the unit risk factors and adjustment factors were applied to the 
annual modeled concentrations, the cancer risk for each constituent was summed to provide an estimate 
of the total inhalation cancer risk. Table 5-11 shows that the total cancer risk for both the MLE and MEI 
scenarios are less than 1.0E-06 in the community of Nuiqsut which represents a less than one-in-one-
million cancer risk. 

Table 5-11 Air Toxics Long-term Cancer Risk Analysis for Nuiqsut Community Receptor – 
Roadless Alternative 

Exposure 
Scenario1 Pollutant 

Maximum 
Modeled Annual 
Concentration 

(µg/m3) 

Carcinogenic 
Unit Risk 
Factor2 

(1/µg/m3) 

Exposure 
Adjustment 

Factor 
Cancer 

Risk 

MLE Benzene 1.1E-04 7.8E-06 0.43 3.7E-10 

MLE Ethyl benzene 1.0E-05 2.5E-06 0.43 1.1E-11 

MLE Formaldehyde 3.2E-04 1.3E-05 0.43 1.8E-09 

Total Inhalation Cancer Risk 2.2E-09 

MEI Benzene 1.1E-04 7.8E-06 0.43 3.7E-10 

MEI Ethyl benzene 1.0E-05 2.5E-06 0.43 1.1E-11 

MEI Formaldehyde 3.2E-04 1.3E-05 0.43 1.8E-09 

Total Inhalation Cancer Risk 2.2E-09 
1 MLE = most likely exposure; MEI = maximally exposed individual. 
2 USEPA Air Toxics Database, Table 1 (USEPA 2012b). 

 

5.1.5 Ambient Ozone Cumulative Impact Analysis 

Currently, there is no USEPA-recommended modeling approach for conducting an ozone ambient air 
quality impact analysis for this project. Therefore, to understand potential project impacts to existing 
ambient ozone concentrations several aspects of the ozone conditions on the Alaskan North Slope have 
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been investigated and summarized. This includes a review of the recent emission trends of ozone 
precursors, a review of existing monitoring data, and a review of recent literature that details polar ozone 
trends and chemistry. From this analysis it is clear that regional ozone concentrations are low, well below 
the NAAQS/AAAQS, and not correlated to levels of anthropogenic precursor emissions. From this it is 
easy to conclude that the small increase in regional precursor emissions that occur as a result of the 
project will have negligible effect on existing background ozone concentrations; therefore, regional ozone 
levels will remain well below the NAAQS/AAAQS. 

An analysis of recent ozone observations at locations on the Alaskan North Slope indicate that the 
maximum 1-hour concentration was 73 ppbv while the maximum 8-hour measurement was 50 ppbv. The 
hourly concentration represents 61 percent of the hourly NAAQS/AAAQS while the 8-hour concentration 
represents 67 percent of the 8-hour NAAQS/AAAQS (Shell 11/23/09 Supp. App.). 

These ozone levels are typical of the long term trend which shows that regional ozone levels have 
remained low and essentially unchanged even in light of significant changes to regional precursor 
production leading to the conclusion that regional ozone levels are poorly correlated to regionally 
produced anthropogenic precursor emissions. Substantial oil production began at Prudhoe Bay in 1977 
resulting in the start of a significant increase in ozone precursors from anthropogenic sources in North 
Slope Borough. Since that time the magnitude of these anthropogenic precursor emissions increased as 
oil production peaked and then decreased following trends in oil production. Table 5-12 presents the 
National Emission Inventory (NEI) documented emissions of ozone precursors from all sources in the 
North Slope Borough from 2002 through the most recent year (2011). Prior to 2002, borough level 
emissions data was not available and not included in this analysis. Furthermore, starting in 2011, 
USEPA introduced a new nationwide emissions calculation tool for non-point oil and gas sources which 
drastically changed reporting for VOC emissions making it very difficult to compare the 2011 NEI values 
to previous years. Therefore, the 2011 VOC emission value was left off the table. This table shows that 
even with the changes in regional precursor load, ozone trends have remained essentially unchanged. 

Table 5-12 National Emissions Inventory Reported Annual Levels of Ozone Precursors for 
the North Slope Borough 

 NOx 
1 VOC 1 

NEI Year (tons/year) Δ% from 2002 (tons/year) Δ% from 2002 

2002 41,790 0 1,932 0 

2005 41,977 0.4 1,395 -28 

2008 47,604 13 1,588 14 

2011 47,828 0.5 NA 2 NA 
1 The NEI database is routinely updated as errors are discovered and better data becomes available. Therefore, 

the data is current based on a November 11, 2013 query of the NEI database, and values may be different 
from those reported based on previous queries. This is particularly the case for the most recent years. 

2 Starting in 2011, USEPA introduced a new nationwide emissions calculation tool for non-point oil and gas 
sources which drastically changed reporting for VOC emissions making it very difficult to compare the 2011 
NEI values to previous years; therefore, the 2011 VOC emission value was left off the table 

 

The National Oceanic and Atmospheric Administration’s (NOAA) Earth System Research Laboratory 
(ESRL) Global Monitoring Division (GMD) has been recording tropospheric ozone measurements since 
1973 at Barrow. These observations provide a continuous and robust dataset that are useful to assess 
ozone trends, averages and other useful information for the North Slope area. The Barrow data was 
extensively analyzed by Helmig et. al. (2007) who found that over the long term, no statistically 
significant trend has been observed in the Barrow data although a slight increase of 0.05 (± 0.08) ppbv 
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per year has been observed since monitoring began. This slight increase does not correlate to regional 
anthropogenic production of precursors which has increased and decreased over that time frame. 

This lack of connection between anthropogenic precursor emissions and regional ozone levels is also 
demonstrated by examining diurnal ozone trends. The lack of a diurnal trend in measured ozone 
concentrations is an indicator that ozone production through photochemistry involving precursor 
emissions and sunlight is not a significant source of regional ozone. Ground level ozone is formed 
through many complex chemical reactions involving precursors (NOx, VOC, and CO) and sunlight. A 
correlation of measured concentrations to sunlight (i.e., a diurnal trend) would be an indicator that ozone 
formation is the result of the presence of precursors; however, that correlation is not observed regionally 
on the North Slope. Again using the long-term ozone data measured at Barrow, Helmig et al., found that 
the ozone levels at Barrow are generally stable on an hourly, daily and a long-term average basis. On 
average, only 1.8 percent (± 3.1 percent) of the hourly data exceeds the 1.5 times the annual median 
ozone value, the criteria in the study to denote extreme high events. This lack of diurnal variation 
demonstrates that local formation of ozone from regional precursors is not prevalent on the North Slope. 

Though it is theoretically possible for ozone production to occur regionally as a result of precursor 
emissions, it simply does not dominate measured ozone levels leading to the lack of sensitivity of ozone 
levels to regional precursor production. In terms of local ozone production, according to Helmig et al. 
“…models show that a considerable amount of ozone can be photochemically formed near the surface 
during daytime hours over polar snow.” However, an analysis of the diurnal ozone pattern at Barrow 
indicates a very small, ~1 ppbv, amplitude within the daily ozone cycle pointing to very little local ozone 
formation. It is expected that the complex snow chemistry, clean (low NOx) maritime air, enhanced ozone 
deposition and halogen chemistry act as ozone sinks and negate any local production. In addition, 
monitored ozone data represent the net effects of atmospheric mixing and dynamics as opposed to an 
artificial surface layer in a photochemical model that cannot account for actual mixing and the known 
ozone sinks. 

After an examination of long-term and short-term ozone trends and comparing those to trends in regional 
levels of anthropogenic precursors it is clear that regional ozone levels are not sensitive to changes in 
regional levels of anthropogenic precursor emissions. The evidence clearly indicates that small changes 
in regional precursor loading as a result of the GMT1 Project and RFD sources will have negligible effect 
on already low regional background ozone concentrations due to lack of sensitivity of regional ozone 
concentrations to regionally produced anthropogenic precursors. 

5.1.6 Secondary PM2.5 Formation 

Secondary PM2.5 formation is a complex photochemical reaction that requires a mix of precursor 
atmospheric pollutants in sufficient quantities for significant secondary formation to occur. The major 
precursor pollutants that result in the formation of secondary PM2.5 are SO2 and NOx, although the GMT1 
Project emits far more NOx than SO2, eliminating the need to consider sulfate formation. 

The AERMOD dispersion model does not have the capability to account for secondary particulate 
formation when predicting particulate impacts. Therefore, secondary particulate formation is discussed 
qualitatively rather than quantitatively. Since the CALPUFF model can account for secondary particulate 
formation, this approach was not necessary in the far-field modeling analysis. 

An analysis conducted by USEPA Region 10 for a similar source shows that contributions to impacts 
from secondary PM2.5 formation will be small. When discussing secondary particulate formation from 
diesel fuel fired combustion sources, USEPA Region 10 in the Supplemental Statement of Basis Permit 
Noble Discoverer Drillship – Beaufort and Chukchi Sea Exploration Drilling Program (USEPA Region 10 
2011), indicated that secondary formation of PM2.5 will generally be low near the emission release point, 
where modeled concentrations are highest, because there has not been enough time for the secondary 
chemical reactions to occur. Instead, secondary PM2.5 impacts will generally occur farther from the 
emission source. Applying this to the GMT1 project combustion sources, it is therefore unlikely that 
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maximum primary PM2.5 impacts and maximum secondary PM2.5 impacts from GMT1 Project 
combustion sources will occur at the same time (paired in time) or location (paired in space), providing 
assurance that emissions from secondary formation of PM2.5 will not threaten compliance with the 
NAAQS/AAAQS in the near-field. 

Based on a review of existing monitoring data across the Alaskan North Slope, USEPA Region 10 
determined that available PM2.5 monitoring data from the onshore communities along the Beaufort and 
Chukchi Seas, and in potential transport areas where monitoring is performed, show low levels of PM2.5, 
generally in the range of 2 µg/m3 (USEPA Region 10 2011). USEPA Region 10 went on to say that the 
higher PM2.5 values recorded on monitors in the North Slope generally occur on days where windblown 
dust or fires are believed to be contributing factors. Based on this information, USEPA Region 10 
asserted that, there is no indication that secondary formation of PM2.5 from existing sources in the North 
Slope is currently causing or contributing to a violation of the PM2.5 NAAQS in the onshore communities. 

To contrast this assessment of PM2.5 concentrations in North Slope communities, USEPA Region 10 had 
the following to say about the large precursor loading from Prudhoe Bay stationary sources (USEPA 
Region 10 2011): 

“As a point of comparison, however, actual emissions of NOx from point sources in the North Slope 
oil and gas fields near Deadhorse are approximately 65,000 tpy, yet the total (not just the 
secondary) PM2.5 concentrations in Deadhorse are quite low. Given the amount of NOx emissions to 
be authorized under these permits in comparison to NOx emissions in the North Slope area in 
general, it is unlikely that NOx emissions from the Discoverer and the Associated Fleet would be 
expected to cause or contribute to a violation of the PM2.5 NAAQS given the generally low levels of 
PM2.5 recorded at monitoring stations in the area.” 

Given that GMT1 project NOx emissions are on the order of 100 TPY during a typical production year 
and much less than those from the Shell Discoverer and the Associated Fleet which were permitted at 
336 tpy, the statements made by USEPA Region10 with respect to the Discoverer are equally applicable 
to the GMT1 Project. 

In summary, evidence compiled by USEPA Region 10 suggests that secondary PM2.5 formed from 
precursor emissions on the Alaskan North Slope is low even in light of large precursor emissions. 
Therefore, precursor emissions from the relatively small GMT1 Project will not result in significant 
secondarily formed PM2.5. Furthermore, excluding windblown fugitive dust contributions, the model 
predicted PM2.5 impacts indicates that a significant margin of safety exists before the PM2.5 
NAAQS/AAAQS would be threatened even with the conservatism that has been built into the analysis 
which includes assuming that maximum direct and secondary PM2.5 impacts occur at the same location 
and time. Based on this assessment, it is clear that the PM2.5 NAAQS/AAAQS will be protected when 
accounting for secondary precursors and that it is not appropriate or necessary to use a photochemical 
model to further evaluate secondary PM2.5 formation in this near-field AERMOD modeling exercise. 

5.1.7 Lead 

The primary source of lead emissions from combustion sources results from lead additives contained in 
some fuels and subsequently emitted during combustion. Since lead is not an additive to any source 
fuels, lead will only be present at trace element levels as a result of engine lubricant constituents or as a 
result of engine wear and will be negligible. Currently, the only liquid fuel type containing a lead additive 
is leaded aviation gasoline used in piston-engine aircraft which are not part of the source inventory. 

Therefore, lead emissions from all GMT1 project emission units will be negligible, and source emissions 
will not cause or contribute to an exceedance of the lead NAAQS. 
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5.1.8 Near-field Conclusions 

The criteria pollutant impact analysis for the Roadless Alternative demonstrates compliance with all 
criteria pollutant NAAQS/AAAQS for all averaging periods with the following exceptions: 

 24-hour PM2.5 impacts exceed the NAAQS/AAAQS for the three scenarios with activities on or 
near the drilling pad (Infill Drilling, Well Intervention, and Access Road and Pad Construction). 
24-hour PM10 impacts also exceed the NAAQS/AAAQS for the Access Road and Pad 
Construction scenario. Fugitive dust sources located at the airstrip are responsible for the high 
impacts.  

 24-hour PM10 impacts exceed the NAAQS/AAAQS for the Clover Material Source. Tailpipe 
emissions from construction equipment are responsible for the high impacts. 

5.2 Far-field Dispersion Model Impacts 

Using the modeling inputs, options and assumptions discussed in Chapters 2 and 4, the far-field 
modeling was executed and results are presented in the following sections. The results for both project-
alone and cumulative impacts for air quality and AQRVs are provided in separate sections. 

5.2.1 Project Impacts 

The impacts from the GMT1 project are provided below and compared to the NAAQS/AAAQS, visibility 
and sulfur and nitrogen deposition at each of the Class II areas analyzed. 

5.2.1.1 Air Quality 

As shown in Table 5-13 and Table 5-14 below, the maximum GMT1 Project air quality impacts, 
combined with representative background air quality data, at the analyzed Class II areas are well below 
the applicable ambient air quality standards. 

5.2.1.2 Visibility 

As shown in Table 5-15 through Table 5-18 below, all GMT1 Project visibility impacts are well below 
both the 0.5 and 1.0 ddv threshold at the Class II areas analyzed. 

5.2.1.3 Deposition 

As shown in Table 5-19 below, all GMT1 Project deposition impacts are well below the DAT at the 
Class II areas analyzed. 

5.2.2 Cumulative Impacts 

Cumulative impacts were assessed by combining both GMT1 Project and RFD impacts for an 
assessment of total air quality impacts at the Class II areas analyzed. 

5.2.2.1 Air Quality 

As shown in Table 5-20 through Table 5-22 below, the maximum cumulative air quality impacts, 
combined with representative background air quality data, at both Class II areas analyzed and Nuiqsut 
are below the applicable ambient air quality standards. 

5.2.2.2 Visibility 

As shown in Table 5-23 through Table 5-26 below, the cumulative visibility impacts exceed both the 
0.5 and 1.0 ddv threshold at both Class II areas analyzed. 
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5.2.2.3 Deposition 

As shown in Table 5-27 below, the cumulative deposition impacts exceed the DAT at the Alaska 
National Wildlife Refuge for nitrogen, but are below the DAT for the Alaska National Wildlife Refuge for 
sulfur and for both pollutants and Gates of the Arctic. 

5.3 Far-Field Analysis Conclusions 

The far-field, project-only impacts are negligible with all impacts below their applicable standards and 
thresholds at all Class II areas analyzed. 

The cumulative impacts are below the ambient air quality standards at all areas, but exceed the visibility 
thresholds (0.5 and 1.0 ddv) at both Gates of Arctic and the Arctic National Wildlife Refuge. Nitrogen 
deposition at the Alaska National Wildlife Refuge is above the DAT, but the remaining deposition impacts 
are below the DATs. It is likely that the cumulative impacts are controlled by the nearby offshore and 
onshore sources and their proximity to the Alaska National Wildlife Refuge as shown in Figure 4-2. It is 
expected that if additional model runs with refined source data were conducted, the impacts would be 
reduced. 
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Table 5-13 GMT1 Air Quality Impacts at Alaska National Wildlife Refuge – Project Only 
Roadless Alternative 

Pollutant 
Averaging 

Period 

Maximum
Predicted

Impact 
(µg/m3) 

Ambient 
Background

(µg/m3) 

Total 
Impact 
(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/ 
AAAQS 

NO2 
1-hour 1 5.6E-02 38 38.1 188 20% 

Period 1, 2 5.9E-04 2.9 2.90 100 3% 

SO2 

1-hour 1 4.5E-04 7.7 7.70 196 4% 

3-hour 1 3.2E-04 18 18.0 1,300 1% 

24-hour 1 1.4E-04 6.8 6.80 365 2% 

Period 1, 2 5.6E-06 0.3 0.30 80 0% 

PM10 24-hour 1 5.2E-02 48 48.1 150 32% 

PM2.5 
24-hour 1 5.2E-02 7.1 7.15 35 20% 

Period 1, 2 2.6E-03 2.2 2.20 12 18% 
1 The maximum impacts are reported for all averaging periods. 
2 Due to the two erroneous WRF files, both 2007 and 2009 had to be run in separate periods in CALPUFF. 

Therefore, the reported values may represent an annual average for only 2008, while 2007 and 2009 have 
periods much less than 8,760 hours and conservatively represent an annual average. 

 

Table 5-14 GMT1 Air Quality Impacts at Gates of the Arctic – Project Only – Roadless 
Alternative 

Pollutant 
Averaging 

Period 

Maximum 
Predicted 

Impact 
(µg/m3) 

Ambient 
Background

(µg/m3) 

Total 
Impact 
(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/ 
AAAQS 

(%) 

NO2 
1-hour 1 2.7E-02 38 38.0 188 20% 

Period 1, 2 7.8E-05 2.9 2.90 100 3% 

SO2 

1-hour 1 3.3E-04 7.7 7.70 196 4% 

3-hour 1 3.0E-04 18 18.0 1,300 1% 

24-hour 1 1.2E-04 6.8 6.80 365 2% 

Period 1, 2 2.1E-06 0.3 0.30 80 0% 

PM10 24-hour 1 7.0E-02 48 48.1 150 32% 

PM2.5 
24-hour 1 7.0E-02 7.1 7.17 35 20% 

Period 1, 2 1.3E-03 2.2 2.20 12 18% 
1 The maximum impacts are reported for all averaging periods. 
2 Due to the two erroneous WRF files, both 2007 and 2009 had to be run in separate periods in CALPUFF. 

Therefore, the reported values may represent an annual average for only 2008, while 2007 and 2009 have 
periods much less than 8760 hours and conservatively represent an annual average. 
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Table 5-15 GMT1 Number of Days Greater Than 0.5 ddv – Project Only – Roadless 
Alternative 

Area 
Number of Days Greater Than 0.5 ddv 

2007 2008 2009 

Alaska National Wildlife Refuge 0 0 0 

Gates of the Arctic 0 0 0 

 

Table 5-16 GMT1 Number of Days Greater Than 1.0 ddv – Project Only – Roadless 
Alternative 

Area 
Number of Days Greater Than 1 ddv 

2007 2008 2009 

Alaska National Wildlife Refuge 0 0 0 

Gates of the Arctic 0 0 0 

 

Table 5-17 GMT1 Project Maximum ddv Impact – Project Only – Roadless Alternative 

Area 
Maximum ddv 

2007 2008 2009 

Alaska National Wildlife Refuge 0.238 0.288 0.315 

Gates of the Arctic 0.154 0.220 0.431 

 

Table 5-18 GMT1 Project 98th Percentile ddv Impact – Project Only – Roadless Alternative 

Area 
98th Percentile ddv 

2007 2008 2009 

Alaska National Wildlife Refuge 0.127 0.114 0.170 

Gates of the Arctic 0.079 0.085 0.087 

 

Table 5-19 GMT1 Project Deposition Impacts – Project Only – Roadless Alternative 

Area Pollutant
Averaging

Period 

Maximum
Impact 

(kg/ha/yr) 
DAT 

(kg/ha/yr) 
% of DAT 

(%) 

Alaska National Wildlife 
Refuge 

Nitrogen Annual 1 1.92E-04 0.005 7 

Gates of the Arctic Nitrogen Annual 1 1.03E-04 0.005 2 

Alaska National Wildlife 
Refuge 

Sulfur Annual 1 2.79E-06 0.005 0.1 

Gates of the Arctic Sulfur Annual 1 1.72E-06 0.005 0.03 
1 All maximum GMT deposition impacts occur in year 2008, thus represent a true annual impact. 
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Table 5-20 Cumulative Air Quality Impacts at Alaska National Wildlife Refuge – Roadless 
Alternative 

Pollutant 
Averaging

Period 

Maximum 
Predicted 

Impact 
(µg/m3) 

Ambient 
Background

(µg/m3) 

Total 
Impact
(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/ 
AAAQS 

NO2 
1-hour 1 41 38 78.8 188 42% 

Period 1, 2 0.14 2.9 3.04 100 3% 

SO2 

1-hour 1 0.76 7.7 8.46 196 4% 

3-hour 1 0.54 18 18.5 1,300 1% 

24-hour 1 0.17 6.8 6.97 365 2% 

Period 1, 2 0.013 0.3 0.31 80 0% 

PM10 24-hour 1 2.7 48 50.7 150 34% 

PM2.5 
24-hour 1 0.45 7.1 7.55 35 22% 

Period 1, 2 0.023 2.2 2.22 12 19% 
1 The maximum impacts are reported for all averaging periods. 
2 Due to the two erroneous WRF files, both 2007 and 2009 had to be run in separate periods in CALPUFF. 

Therefore the reported values may represent an annual average for only 2008, while 2007 and 2009 have 
periods much less than 8760 hours and conservatively represent an annual average. 

 

Table 5-21 Cumulative Air Quality Impacts at Gates of the Arctic – Roadless Alternative 

Pollutant 
Averaging 

Period 

Maximum 
Predicted 

Impact 
(µg/m3) 

Ambient 
Background

(µg/m3) 

Total 
Impact
(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/ 
AAAQS 

(%) 

NO2 
1-hour 1 0.44 38 38.4 188 20% 

Period 1, 2 0.0024 2.9 2.90 100 3% 

SO2 

1-hour 1 0.046 7.7 7.75 196 4% 

3-hour 1 0.038 18 18.0 1,300 1% 

24-hour 1 0.017 6.8 6.82 365 2% 

Period 1, 2 0.0010 0.3 0.30 80 0% 

PM10 24-hour 1 0.33 48 48.3 150 32% 

PM2.5 
24-hour 1 0.037 7.1 7.14 35 20% 

Period 1, 2 0.0032 2.2 2.20 12 18% 
1 The maximum impacts are reported for all averaging periods. 
2 Due to the two erroneous WRF files, both 2007 and 2009 had to be run in separate periods in CALPUFF. 

Therefore the reported values may represent an annual average for only 2008, while 2007 and 2009 have 
periods much less than 8,760 hours and conservatively represent an annual average. 
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Table 5-22 Cumulative Air Quality Impacts at the Community of Nuiqsut – Roadless 
Alternative 

Pollutant 
Averaging 

Period 

Maximum 
Predicted 

Impact 
(µg/m3) 

Ambient 
Background

(µg/m3) 

Total 
Impact
(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/ 
AAAQS 

NO2 
1-hour 1 2.7 38 40.7 188 22% 

Period 1, 2 0.17 2.9 3.07 100 3% 

SO2 

1-hour 1 0.71 7.7 8.41 196 4% 

3-hour 1 0.60 18 18.6 1,300 1% 

24-hour 1 0.31 6.8 7.11 365 2% 

Period 1, 2 0.025 0.3 0.33 80 0% 

PM10 24-hour 1 4.8 48 52.8 150 35% 

PM2.5 
24-hour 1 0.15 7.1 7.25 35 21% 

Period 1, 2 0.029 2.2 2.23 12 19% 
1 The maximum impacts are reported for all averaging periods. 
2 Due to the two erroneous WRF files, both 2007 and 2009 had to be run in separate periods in CALPUFF. 

Therefore, the reported values may represent an annual average for only 2008, while 2007 and 2009 have 
periods much less than 8,760 hours and conservatively represent an annual average. 

 

Table 5-23 Cumulative Impacts - Number of Days Greater Than 0.5 ddv – Roadless 
Alternative 

Area 

Number of Days Greater than 0.5 ddv 

2007 2008 2009 

Alaska National Wildlife Refuge 86 108 96 

Gates of the Arctic 11 12 19 

 

Table 5-24 Cumulative Impacts - Number of Days Greater Than 1.0 ddv – Roadless 
Alternative 

Area 

Number of Days Greater than 1 ddv 

2007 2008 2009 

Alaska National Wildlife Refuge 50 59 48 

Gates of the Arctic 1 1 2 
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Table 5-25 Cumulative Impacts - Maximum ddv Impact – Roadless Alternative 

Area 

Maximum ddv 

2007 2008 2009 

Alaska National Wildlife Refuge 9.016 8.628 7.791 

Gates of the Arctic 1.243 1.039 1.182 

 

Table 5-26 Cumulative Impacts - 98th Percentile ddv Impact – Roadless Alternative 

Area 

98th percentile ddv 

2007 2008 2009 

Alaska National Wildlife Refuge 3.623 4.267 4.504 

Gates of the Arctic 0.566 0.586 0.784 

 

Table 5-27 Cumulative Impacts - Deposition Impacts – Roadless Alternative 

Area Pollutant
Averaging

Period 

Maximum
Impact 

(kg/ha/yr) 
DAT 

(kg/ha/yr) 

% of 
DAT 
(%) 

Alaska National Wildlife Refuge Nitrogen Annual 1 2.37E-02 0.005 474 

Gates of the Arctic Nitrogen Period 2 4.68E-03 0.005 94 

Alaska National Wildlife Refuge Sulfur Annual 1 3.91E-03 0.005 78  

Gates of the Arctic Sulfur Period 2 7.93E-04 0.005 16  
1 Maximum cumulative impacts occur in year 2008, thus represent a true annual impact. 
2 Maximum cumulative impacts occur in the second portion of year 2009 (7,230 hours), thus do not represent a 

true annual impact. The conversion from g/m2/s to kg/ha/yr assumes 8,784 hours, therefore; reported impacts 
are conservatively high. 
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 AECOM 970-493-8878 tel 
 1601 Prospect Parkway 970-493-0213 fax 
 Fort Collins, Colorado  80525 
 

 
To enhance and sustain the world’s built, natural and social environments 

 

December 20, 2013 

 

Bridget Psarianos 
Planning and Environmental Specialist 
BLM - Alaska State Office 
(907) 271-4208 
bpsarianos@blm.gov 
 
 

Subject: ConocoPhillips GMT1 – Representative Background Air Pollutant Concentrations 
  for the GMT1 Project Location - REVISED 

Dear Bridget, 

The air pollutant concentrations used to represent non-modeled sources in the GMT1 Alternative A 
ambient air quality impact analysis (background concentrations) were primarily taken from an analysis 
USEPA Region 10 had done for onshore locations adjacent to the Beaufort Sea. As needed, that analysis 
was supplemented with data collected at the Nuiqsut Ambient Air Quality Monitoring Station. 

Based on recommendations from several air quality MOU participants, it was decided that all background 
concentrations should be based on data collected at the Nuiqsut Ambient Air Quality Monitoring Station 
rather than mixing data sources. Therefore, data collected during 2010, 2011 and 2012 from the Nuiqsut 
Ambient Air Quality Monitoring Station were used to develop a revised set of background concentrations 
to use in the GMT1 ambient air quality impact analysis. 

On December 18, 2013, an analysis of the data collected at Nuiqsut was transmitted to you. 
Unfortunately, the title to Table 1 was incorrect. Therefore, we have corrected the title and are sending 
you a revised version. Note that the table title is the only thing that has be updated. 

Attachment A to this document presents the revised overview of the Nuiqsut monitoring station and the 
background concentrations determined. Please pass this analysis to BLM and have them contact me if 
they have questions. 

 

Thanks! 

 

Thomas Damiana     Tiffany Samuelson 
Air Quality Engineer/Meteorologist    Air Quality Scientist 
Tel. (970) 530-3465     Tel.  (970) 530-3500 
thomas.damiana@aecom.com    tiffany.samuelson@aecom.com 

cc: Lynn DeGeorge (ConocoPhillips Alaska, Inc.) 
 Brad Thomas (ConocoPhillips Alaska, Inc.) 

encl. Attachment A - Nuiqsut Ambient Air Quality Data Analysis for ConocoPhillips Alaska, Inc. Greater 
Mooses Tooth - REVISED
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Nuiqsut Ambient Air Quality Data Analysis for ConocoPhillips 
Alaska, Inc. Greater Mooses Tooth - REVISED 

Summary of Data Collected at the Nuiqsut Monitoring Station 

Ambient air quality data used to describe the existing air quality and used as representative background 
concentrations for the Greater Mooses Tooth 1 (GMT1) ambient air quality impact analysis has been obtained 
from the Nuiqsut Air Quality Monitoring Station, located in Nuiqsut, North Slope Borough, Alaska. 
Representative data from this station are summarized in Table 1. The Nuiqsut Monitoring Station, currently 
operated by SLR Consulting on behalf of ConocoPhillips Alaska, Inc., began measurements of meteorological 
parameters and select air pollutants in 1999. By July 2009, most criteria air pollutants defined by the Clean Air 
Act were measured at the Nuiqsut Monitoring Station including carbon monoxide (CO), nitrogen dioxide (NO2), 
ozone (O3), particulate matter less than 2.5 microns in diameter (PM2.5), particulate matter less than 10 microns 
in diameter (PM10), and sulfur dioxide (SO2). The ambient data from 2010 through 2012 are the most current 
and complete annual datasets available for the aforementioned criteria pollutants and were used for this 
analysis. 

With the exception of measurements from local sources such as residential heating and local power generation, 
ambient gas-phase data from the Nuiqsut Monitoring Station are representative of the background regional air 
quality conditions for the proposed Greater Mooses Tooth (GMT1). Table 2 through Table 7 summarize ambient 
concentrations of the criteria pollutants. The monitoring station is located approximately 12 miles east southeast 
of GMT1 in the town of Nuiqsut. Figure 1 illustrates the proximity of GMT1 to Nuiqsut and surrounding Alpine 
Development area. Due to its proximity to sources, the Nuiqsut Monitoring Station captures the anthropogenic 
emission of pollutants from the community, such as emissions from aircraft, mobile transportation, and energy 
generation. Because of the bimodality of wind directions and strong winds throughout the year, this location also 
captures regional sources affecting air quality. Therefore, data from the Nuiqsut Monitoring Station are 
representative of the existing emissions from the Alpine Development area, broader oil and gas development at 
units such as Kuparuk and Prudhoe Bay, surrounding natural emissions sources, and globally transported 
emissions. Because it is current, data from 2010 to 2012 capture the effects of the recent local and regional oil 
and gas development activities on the North Slope. 

Ambient particle-phase data from Nuiqsut Monitoring Station, however, are not as representative of background 
conditions for GMT1. The Nuiqsut Monitoring Station and community of Nuiqsut are located near large exposed 
areas comprised of fine sediments along the Nigliq Channel in the Colville River Delta. Ambient monitoring here 
has captured periods of elevated particulate matter from windblown dust (PM10) during the summer months. A 
previous analysis in SECOR (2002), prepared for ConocoPhillips Alaska Inc. and submitted to the State of 
Alaska for review, examined the meteorological conditions resulting in these elevated PM10 values at the 
Nuiqsut Monitoring Station. Based on this analysis, it is evident that the elevated PM10 values are due to the 
monitoring station’s proximity to the exposed silt banks of the Nigliq Channel and anthropogenic sources, such 
as dirt roads, in the town of Nuiqsut. In general, the highest PM10 values occurred on days with strong winds 
from the east between 60° and 100° (from the Nigliq Channel) and from the south and west between 140° and 
270° (from Nuiqsut). Figure 2 illustrates the proximity of the Nuiqsut Monitoring Station to potential PM10 sources 
(SECOR 2002). Ambient data collected from 2010 through 2012 also demonstrate this phenomenon. For the 
analysis of GMT1, these local and anthropogenic PM10 sources are not representative of ambient conditions in 
the impact area because there are no similar nearby sources and particulate matter is unlikely to be transported 
over such distances. Therefore, background concentrations for modeled impacts should not be determined 
based on elevated particulate values from unique wind events at the Nuiqsut Monitoring Station. 

To obtain more representative PM10 values for the GMT1 impact area, anomalously high values of the 24-hour 
average PM10 values were examined in Table 5. The second-highest 24-hour average PM10 value for 2011 was 
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117 µg/m3, which occurred on July 7. Based on the wind speed and direction on July 7, these elevated values 
were a likely result of windblown dust from silt on the banks of the Nigliq Channel and are not characteristic of 
the GMT1 impact area. When this value is not considered for the 2011 analysis, the second-highest 24-hour 
average PM10 value was 43 µg/m3, a more representative value for the GMT1 analysis. This conclusion is 
supported by calculating the true PM10 design value which is the fourth-highest 24-hour average over the entire 
3-year period analyzed. The true design value tends to eliminate the anomalous wind events that lead to 
elevated PM10 values. Between 2010 and 2012, the fourth-highest 24-hour average was 48 µg/m3, indicating a 
similar background PM10 value to that calculated once the July 7, 2011 value is removed. 

Ambient data collected at the Nuiqsut Monitoring Station are of sufficient quality for use in these modeling 
exercises. The data are collected and recorded in accordance with the Quality Assurance Project Plan (QAPP) 
and are of Prevention of Significant Deterioration (PSD) quality. Furthermore, annual data recovery for each 
year and each pollutant is greater than 80% in all cases and in most cases greater than 90%; this meets general 
completeness requirements of 75% for comparison of ambient data to the National Ambient Air Quality 
Standards (NAAQS). 

References 

SECOR International Incorporated, 2002. Air Quality Construction Permit Application Revision for the Proposed 
Alpine CDN & CDS Satellite Drilling Pads Colville River Unit, Alaska, Volume I, Technical Report.  
March 2002. 

 

Table 1 Representative Background Data 

Pollutant Metric 
Mixing Ratio 

(ppm) 
Concentration 

(µg/m3) 

CO 
1-hour Average 1.3 1,488 

8-hour Running Average 1.1 1,259 

NO2 
1-hour Average 0.020 38 

Annual Mean 0.002 2.9 

PM2.5 
24-hour Average -- 7.1 

Annual Mean -- 2.2 

PM10 
24-hour Average -- 48 

Annual Mean -- 7.7 

SO2 

1-hour Average 0.003 7.7 

3-hour Average 0.007 18 

24-hour Average 0.003 6.8 

Annual Mean 0.000 0.3 
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Table 2 Summary of CO Measurements from the Nuiqsut Monitoring Station 2010 through 2012 

Year 

Number of 
Valid 

Hourly 
Values 

Data  
Recovery 

(%) 

1st High  
1-hour 

Average 
(ppm) 

2nd High  
1-hour 

Average 
(ppm) 

1st High 8-
hour Running 

Average 
(ppm) 

2nd High 8-
hour Running 

Average 
(ppm) 

2010 8,283 95 0.5 0.5 0.4 0.4 

2011 8,190 93 1.7 1.3 1.1 1.1 

2012 7,907 90 0.9 0.8 0.8 0.8 

Maximum -- -- 1.7 1.3 1.1 1.1 

NOTE: CO 8-hour Running Averages are calculated for 8-hour periods for which there are at least 6 valid hours (75% data 
completeness). 

 

Table 3 Summary of NO2 Measurements from the Nuiqsut Monitoring Station 2010 through 2012 

Year 

Number of 
Valid 

Hourly 
Values 

Data 
Recovery 

(%) 

1st High 
1-hour Average 

(ppb) 

98th Percentile 
Daily Maximum 
1-hour Average 

(ppb) 
Annual Mean 

(ppb) 

2010 7,952 91 28 20 1 

2011 7,992 91 47 22 2 

2012 7,988 91 34 18 1 

3-Year 
Average 

-- -- 36 20 1 

Maximum -- -- 47 22 2 

NOTE: NO2 98th Percentile Daily Maximum 1-hour Averages are calculated by determining the percentile value for maximum daily 1-hour 
values for which there are at least 18 valid hours (75% data completeness) in a given calendar day. 

 

Table 4 Summary of O3 Measurements from the Nuiqsut Monitoring Station 2010 through 2012 

Year 

Number of 
Valid 

Hourly 
Values 

Data  
Recovery  

(%) 

1st High  
1-hour Average 

(ppb) 

1st High Daily 
Maximum 8-hour 
Running Average 

(ppb) 

4th High Daily 
Maximum 8-hour 
Running Average 

(ppb) 

2010 8,352 95 46 43 41 

2011 7,976 91 59 53 51 

2012 7,308 83 48 46 39 

3-Year 
Average 

-- -- 51 47 44 

NOTE: O3 8-hour Running Averages are calculated for 8-hour periods for which there are at least 6 valid hours (75% completeness). 
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Table 5 Summary of PM2.5 Measurements from the Nuiqsut Monitoring Station 2010 through 2012 

Year 

Number of 
Valid 

Hourly 
Values 

Data  
Recovery  

(%) 

1st High  
24-hour Average 

(µg/m3) 

98th Percentile  
24-hour Average 

(µg/m3) 

Annual  
Mean  

(µg/m3) 

2010 8,298 95 15 9 3 

2011 8,300 95 14 6 1 

2012 8,198 93 10 6 2 

3-Year 
Average 

-- -- 13 7 2 

NOTE: Actual, rather than Standard, PM2.5 data are used when both are available. PM2.5 24-hour Averages are calculated for calendar days 
for which there are at least 18 valid hours (75% data completeness). 

 

Table 6 Summary of PM10 Measurements from the Nuiqsut Monitoring Station 2010 through 2012 

Year 

Number of 
Valid 

Hourly 
Values 

Data  
Recovery  

(%) 

1st High  
24-hour Average 

(µg/m3) 

2nd High  
24-hour Average 

(µg/m3) 

Annual  
Mean  

(µg/m3) 

2010 8,527 97 167 48 8 

2011 7,777 89 225 43* 4 

2012 8,270 94 39 37 3 

Maximum -- -- 225 48 8 

NOTE: Standard, rather than Actual, PM10 data are used when both are available. PM10 24-hour Averages are calculated for calendar days 
for which there are at least 18 valid hours (75% data completeness). 

* The 2nd High 24-hour Average for 2011 is 117 µg/m3 due to a wind event on July 7, 2011. When this day is not considered, the 2nd High 
24-hour Average for 2011 is 43 µg/m3. 

 

Table 7 Summary of SO2 Measurements from the Nuiqsut Monitoring Station 2010 through 2012 

Year 

Number of 
Valid Hourly 

Values 

Data  
Recovery  

(%) 

1st High
1-hour 

Average 
(ppb) 

99th 
Percentile  
Daily Max 

1-hour Average 
(ppb) 

1st High
3-hour 

Average 
(ppb) 

2nd High 
3-hour 

Average 
(ppb) 

1st High  
24-hour 
Average 

(ppb) 

2nd 
High  

24-hour 
Average 

(ppb) 

Annual 
Mean 
(ppb) 

2010 8,282 95 3 2 2 1 1 1 0 

2011 7,977 91 41 5 13 7 3 3 0 

2012 7,944 90 4 2 2 2 1 1 0 

3-Year 
Average 

-- -- 16 3 6 3 2 2 0 

Maximum -- -- 41 5 13 7 3 3 0 

NOTE: SO2 99th Percentile Daily Maximum 1-hour Averages are calculated for calendar days for which there are at least 18 valid hours 
(75% data completeness). SO2 3-hour Averages are calculated only when there are 3 valid hours in the period. SO2 24-hour Averages are 
calculated for calendar days for which there are at least 18 valid hours (75% data completeness).  
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Figure 1 Regional Map of Proposed GMT1, Existing Facilities, and the Community of Nuiqsut 
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Figure 2 Proximity of Nuiqsut Monitoring Station to the Community of Nuiqsut and Nigliq (Nechelik) Channel. Potential Sources of 
Particulate Matter are Shaded in Red. 
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To enhance and sustain the world’s built, natural and social environments 

 

December 24, 2013 

 

Bridget Psarianos 
Planning and Environmental Specialist 
BLM - Alaska State Office 
bpsarianos@blm.gov 
(907) 271-4208 

 

Subject: Revisions to the Air Quality Impact Analysis for Greater Mooses Tooth 1 
Alternative A 

 

Dear Bridget: 

For the following reasons, AECOM has revised the ambient air quality impact analysis (AQIA) supporting 
the Greater Mooses Tooth 1 (GMT1) Alternative A1 (GMT1 Alternative A AQIA) which was submitted on 
October 18, 2013, and are submitting revised impact summary tables: 

 Dispersion modeling technical approaches were revised based on comments received from 
cooperating agencies participating in the project Air Quality Working Group. Among these, the 
most significant changes resulted from: 

o using background concentrations developed solely from the Nuiqsut ambient air quality 
monitoring station, 

o switching GMT1 project sources in the far-field modeling from a single volume source 
approach to a refined point and volume source approach consistent with the near-field 
modeling, and 

o updating the adjustment factors used in air toxics long-term cancer risk analysis to better 
represent the fact that many Nuiqsut residents will live and work in or near the community 
for the duration of the project. 

 Minor errors were identified in the post-processing of near-field AERMOD results and far-field 
CALPUFF results. 

 Refinements were made specifically to the construction equipment NO2 emissions for the Pad 
Construction scenario and to the 24-hour PM10/PM2.5 fugitive dust modeling for the three 
scenarios with activities on or near the wellsite to reduce the conservatism leading to significant 
over predictions that were presented in the GMT1 Alternative A AQIA. 

 Reported model-predicted PM10 impacts were switched from a conservative highest-second-high 
value to the true design value, which is based on not exceeding the standard more than once per 
year on average over 3 years, or in this case, not to be exceeded more than once per year on 
average over 5 years (equivalent to the highest-sixth-high value). 

                                                      

1 AECOM Environment (AECOM). 2013. Greater Mooses Tooth 1 Air Quality Impact Analysis. 
Submitted to: ConocoPhillips Company, Anchorage, Alaska. Submitted by: AECOM Environment, 
Fort Collins, Colorado. October 2013. 
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 Reported model-predicted short-term PM2.5 impacts were switched from a conservative highest-
first-high value averaged over 5 years to the true design value which is based on the multi-year 
average of the 98th percentile of the annual distribution of 24-hour average values. 

With these corrections and refinements, project impacts presented for both the near-field and far-field 
analysis demonstrate compliance with all applicable standards and are below acceptable thresholds 
without mitigation. 

The resulting revised model-predicted impacts are shown in the tables included in Attachment A. Note 
that the tables now include background values from the Nuiqsut monitoring station, as requested through 
comments received on the GMT1 Alternative A AQIA. 

Near Field Modeling – Description of Minor Corrections 

For 24-hour particulate results that relied on post-processing to account for time-varying emissions, the 
duration of activities with emissions “turned on” was set up to be too short. In some cases, this increased 
the model-predicted impacts presented in Tables 5-1 through 5-7 of the GMT1 Alternative A AQIA. 
However, this error did not alter the compliance situation or any conclusions. 

For the 1-hour NO2 modeling supporting the Access Road and Pad Construction scenario, a 
typographical error was found in the input file to the hourly emissions post-processor that erroneously 
excluded the processing of several receptors. Following the adjustment, model-predicted 1-hour NO2 
impacts increased slightly for this scenario as compared to those presented in Table 5-3 of the GMT1 
Alternative A AQIA. Regardless, this error did not alter the compliance situation or any conclusions. 

In both of these case, the errors were found in an input file to the hourly emissions post-processor and did 
not affect the AERMOD modeling that fed the post-processor. These errors were discovered while 
comparing impacts predicted using the AECOM post-processor to those predicted using AERMOD with 
an hourly emissions input file. 

Model predicted impacts for the Nuiqsut man camps have been updated to reflect the use of a 400 kW 
generator, instead of a 379 kW generator. This change was made to correct an oversight. Since the 
dispersion modeling for this scenario was conducted with a unit (1 g/sec) emission rate, the AERMOD 
model did not need to be executed again. The results simply needed to be multiplied by the new emission 
rate to capture the update. This is reflected in Attachment A Table A-5 and Table A-6, which shows little 
change in the predicted impacts, and no change to the compliance situation. 

Near Field Modeling – Description of Refinements 

Short-term particulate and NO2 emissions from the construction equipment modeled as part of the Access 
Road and Pad Construction scenario were refined to reflect a more realistic number of off-highway 
tractors with bottom dump trailers that would be on the GMT1 pad at a given time. It was originally 
assumed that all 14 of these units would be operating on the GMT1 pad or within 500 meters of it on the 
access road. In reality, the 14 tractors will be operating between the GMT1 pad and the Clover material 
source. Therefore, this inventory of equipment was split between the GMT1 pad and the Clover material 
source. This is still conservative given that a fraction of the inventory will be traveling between the two 
locations. As a result of this refinement, 1-hour NO2 and 24-hour PM10/PM2.5 model runs were updated. 
Emissions of SO2 and CO, as well as all annual emissions, were not updated as modeled impacts 
submitted with the GMT1 Alternative A AQIA indicated a large margin of compliance even with the more 
conservative assumption which placed all tractors on or near the GMT1 pad. 

The revised 1-hour NO2 modeling also included the use of a seasonally-varying hourly background value 
in AERMOD, in lieu of adding a single background value from the Nuiqsut monitoring station to the 
modeled impacts. The seasonally varying hourly NO2 background values were developed from data 
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collected at the Nuiqsut Air Quality Monitoring Station for calendar years 2010, 2011, and 2012. The 
background values were determined as follows: 

1. Assign seasons to each month of data, where: 

 Season 1 = January, February, and December 

 Season 2 = March – May 

 Season 3 = June – August 

 Season 4 = September – November 

2. Count the number of valid observations for each hour of the day, for each season. 

3. Determine the 98th percentile value for each hour of the day, by season, based on the number of 
valid observations. 

4. Determine the 3-year average (2010-2012) 98th percentile value for each hour of the day, by 
season. 

Table 1 provides a count of valid hourly NO2 observations by hour of day and season. Table 2 provides 
the 98th percentile values calculated for each hour of the day, by season as well as the 3-year average 
98th percentile values that were input to AERMOD. 

An additional refinement was made to emissions of fugitive dust associated with windblown and vehicular 
disturbance of dirt on the drilling pad and access road that were included in the modeling of the Infill 
Drilling, Well Intervention, and Access Road and Pad Construction scenarios. The emissions were 
assumed to only occur from June to September of each year as freezing conditions in the region prevent 
fugitive dust emissions for the remainder of the year. Note that this refinement was not applied to annual 
PM2.5 as modeled impacts included in the GMT1 Alternative A AQIA indicated a large margin of 
compliance even with the more conservative assumption that emissions occur throughout the year. 

The air toxics long-term cancer risk analysis was revised to better represent the fact that many Nuiqsut 
residents will live and work in or near the community for the duration of the project. Based on this 
assumption, the most likely exposure (MLE) was set equal to the maximally exposed individual (MEI) and 
both were based on a 70 year exposure to the project which is expected to last 30 years. Even with this 
more conservative approach to the MLE, the cancer risk remained below 1 in a million in the community 
of Nuiqsut. A long-term cancer risk analysis was not conducted for individuals located at the GMT1 pad 
edge since individuals will not live and work at this location. 

Far Field Modeling – Description of Minor Corrections 

Due to two erroneous hours of WRF data included in the archive supplied by the UAF (one hour in 2007 
and one hour in 2009), the CALPUFF long-range modeling had to be split into two periods for the years 
2007 and 2009. As the archive was being compiled for transmittal to the BLM, it was noticed that the 
CALPOST runs for the latter periods of 2007 and 2009 had non-standard block averaging times. Upon 
review, it was found that this occurred because CALPOST was run to process the entire period contained 
within the CALPUFF data files, which typically begins on the first hour of the first day of the year. In the 
case of the latter portions of the split years, the CALPUFF simulation began the hour after the erroneous 
period, not the beginning of the first full day. As a result, the block averages in CALPOST were shifted 
several hours from what would have been obtained using blocks starting midnight according to standard 
protocol. 

Since the time shift was small and the changes in the results are due entirely to how the block averages 
were calculated, the changes are expectedly small and resulted in inconsequential changes to the far 
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field modeling results, as shown in the attached tables. Note that this error did not affect 1-hour and 
period averages since they do not rely on short-term block average calculation. 

Since this post-processing error was detected and corrected prior to transmitting the far-field archive, the 
modeling files in the far field archive previously transmitted to the BLM are correct and only the results 
tables required revision. 

Far-Field Modeling – Description of Refinements 

For the GMT1 Alternative A AQIA the GMT1 Project sources were simulated in the far-field modeling as a 
single volume source. At the request of several cooperating agencies participating in the project air 
quality working group, this approach was refined. The refined approach involved simulated the project 
sources as individual point sources and volume sources as they were for the near-field analysis.  

With these corrections and refinements, both the near-field and far-field model-predicted impacts 
demonstrate compliance with all applicable standards and all impacts are below acceptable thresholds 
without mitigation. The revised model-predicted impacts are shown in the tables included in 
Attachment A. As a result of the changes, the near-field modeling digital archive will be transmitted again. 

 

Sincerely, 

 

Thomas Damiana     Amanda MacNutt 
Air Quality Engineer/Meteorologist    Air Quality Meteorologist 
Tel. (970) 530-3465     Tel.  (978) 905-2297 
thomas.damiana@aecom.com     Amanda.Macnutt@aecom.com  

cc: Lynn DeGeorge (ConocoPhillips Alaska, Inc.) 

 Brad Thomas (ConocoPhillips Alaska, Inc.) 

 Alan Peck (BLM Alaska) 

Jessica Stark (SLR International) 

Attachment: Revised Air Quality Impact Analysis Summary for ConocoPhillips Alaska, Inc. Greater 
Mooses Tooth – Alternative A 
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Table 1  Count of Valid Hourly NO2 Observations by Hour of Day and Season 

2010 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Season 1 79 78 53 79 79 79 77 77 78 78 77 79 79 78 77 77 76 75 76 77 78 78 78 79 

Season 2 92 92 61 92 92 92 92 91 91 91 90 90 89 91 89 89 89 92 92 92 92 92 91 91 

Season 3 91 91 61 91 91 90 90 90 88 89 88 87 88 90 90 90 91 91 91 91 91 91 90 91 

Season 4 78 77 53 78 78 77 77 77 76 77 76 77 77 77 78 78 77 77 77 77 76 76 76 77 

2011 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Season 1 90 90 90 64 65 90 90 90 90 90 89 89 90 90 89 90 89 88 90 90 90 90 90 90 

Season 2 91 91 91 92 74 92 92 92 92 90 89 90 90 90 89 87 89 88 88 89 89 91 90 91 

Season 3 90 90 90 90 77 90 90 90 87 87 87 87 90 87 85 84 86 87 89 88 90 90 91 91 

Season 4 91 91 91 78 78 90 90 91 91 91 88 88 88 89 87 89 88 87 88 89 91 91 91 91 

2012 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Season 1 74 74 69 59 74 73 73 71 73 70 70 71 69 70 68 69 69 73 74 73 73 73 75 76 

Season 2 89 89 89 72 89 89 89 89 89 87 87 89 89 88 88 86 87 89 88 88 89 88 88 89 

Season 3 92 92 91 78 92 91 92 92 92 92 92 92 92 92 91 91 92 92 92 91 91 92 92 92 

Season 4 84 84 84 72 84 84 84 84 83 82 82 83 82 82 81 81 81 83 84 84 84 84 84 84 
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Table 2  98th Percentile Hourly NO2 Values by Hour of Day and Season (µg/m3) 

2010 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Season 1 20.7 28.2 15.0 15.0 13.2 13.2 22.6 13.2 18.8 15.0 13.2 13.2 22.6 20.7 16.9 24.4 18.8 18.8 16.9 20.7 24.4 15.0 16.9 22.6 

Season 2 20.7 18.8 15.0 15.0 15.0 11.3 11.3 9.4 5.6 11.3 7.5 9.4 7.5 7.5 7.5 9.4 9.4 11.3 9.4 20.7 22.6 15.0 18.8 18.8 

Season 3 13.2 15.0 15.0 9.4 9.4 9.4 9.4 11.3 9.4 11.3 7.5 5.6 5.6 7.5 5.6 5.6 5.6 7.5 9.4 11.3 9.4 13.2 11.3 13.2 

Season 4 7.5 7.5 9.4 9.4 7.5 5.6 7.5 9.4 7.5 5.6 7.5 7.5 5.6 7.5 7.5 9.4 7.5 9.4 15.0 15.0 9.4 13.2 9.4 7.5 

2011 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Season 1 16.9 19.0 15.0 20.7 11.3 15.0 20.7 20.7 18.8 20.7 20.7 27.3 20.7 18.8 20.5 22.6 20.9 20.1 35.9 45.1 22.6 25.0 26.3 20.1 

Season 2 19.6 22.2 15.0 17.7 16.4 16.0 16.0 16.9 13.2 11.3 16.9 13.7 9.4 7.5 5.6 6.2 7.5 9.2 11.3 11.3 13.2 15.0 19.2 18.8 

Season 3 15.8 14.1 15.2 11.8 11.1 12.0 10.7 9.4 9.0 8.1 7.5 7.9 8.1 6.6 6.8 7.3 10.0 11.3 11.1 11.3 14.9 18.8 14.5 19.0 

Season 4 9.8 10.3 6.8 5.1 4.7 7.0 11.8 20.5 9.2 5.6 5.3 12.0 8.3 10.5 12.0 12.8 10.9 14.5 13.0 18.1 9.8 9.0 8.8 8.8 

2012 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Season 1 25.8 24.3 23.7 16.9 18.6 21.1 21.2 16.0 18.2 27.5 18.1 21.6 27.3 18.2 20.1 25.0 17.7 16.2 26.3 17.9 24.3 20.5 17.5 15.4 

Season 2 13.5 16.2 21.1 25.6 23.3 19.6 14.5 12.2 9.8 5.3 7.0 6.0 4.9 7.5 8.7 6.0 6.4 10.0 9.0 12.0 10.5 13.7 17.7 15.8 

Season 3 17.3 15.0 16.9 8.3 7.9 8.5 6.8 10.0 9.2 7.0 8.3 7.5 8.3 9.4 9.0 7.7 8.1 7.3 7.0 6.6 6.8 10.2 15.8 14.9 

Season 4 6.2 6.4 5.8 5.3 4.9 4.5 4.7 10.2 10.3 7.7 7.3 8.3 10.0 7.1 8.3 7.0 12.6 12.6 12.4 11.8 9.4 16.0 6.4 6.4 

3-Yr 
Avg. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Season 1 21.1 23.8 17.9 17.6 14.4 16.4 21.5 16.6 18.6 21.1 17.3 20.7 23.5 19.2 19.2 24.0 19.1 18.4 26.4 27.9 23.8 20.2 20.2 19.4 

Season 2 17.9 19.1 17.1 19.4 18.2 15.6 13.9 12.9 9.5 9.3 10.5 9.7 7.3 7.5 7.3 7.2 7.8 10.2 9.9 14.7 15.4 14.6 18.6 17.8 

Season 3 15.4 14.7 15.7 9.8 9.5 10.0 9.0 10.2 9.2 8.8 7.8 7.0 7.3 7.8 7.1 6.9 7.9 8.7 9.2 9.7 10.3 14.0 13.9 15.7 

Season 4 7.8 8.1 7.3 6.6 5.7 5.7 8.0 13.4 9.0 6.3 6.7 9.3 8.0 8.4 9.3 9.7 10.3 12.2 13.5 15.0 9.5 12.7 8.2 7.6 
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Attachment A GMT1 Project Alternative A Ambient Air Quality Impact Summary Tables December 2013 

Revised Air Quality Impact Analysis Summary for 
ConocoPhillips Alaska, Inc. Greater Mooses Tooth – 
Alternative A 

Summary Air Quality Impacts 

Summaries of nearfield, farfield ambient air quality impacts predicted for the Greater Mooses Tooth 1 
(GMT1) Project Alternative A are presented in the tables below. These include an analysis of impacts 
compared to the National and Alaska Ambient Air Quality Standards (NAAQS/AAAQS), Prevention of 
Significant Deterioration (PSD) Class II Increments and applicable thresholds for evaluating impacts 
from air toxics. 

The analysis summarized below was conducted according to the methodologies presented in the 
GMT1 Ambient Air Quality Impact Analysis submitted for Alternative A2 revised in accordance with 
comments received from cooperating agencies. 

 

Table A-1 GMT1 Project Cumulative Impacts Compared to Established Ambient Criteria for 
Infill Drilling – Alternative A 

Pollutant 
Averaging 

Period Rank 1 

Maximum
Model 

Predicted 
Concentration

(µg/m3) 

Ambient 
Background

(µg/m3) 
Total 

(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/ 
AAAQS 

CO 
1-hour H2H 915 1,488 2,403 40,000 6% 

8-hour H2H 420 1,259 1,680 10,000 17% 

SO2 

1-hour 99th 3.42 7.7 11 196 6% 

3-hour H2H 3.40 18 21 1,300 2% 

24-hour H2H 2.84 6.8 10 365 3% 

Annual MAX 0.465 0.34 0.80 80 1% 

NO2 
1-hour 98th 101 38 138 188 73% 

Annual MAX 39.3 2.9 42 100 42% 

PM10 24-hour H6H 66.4 48 115 150 76% 

PM2.5 
24-hour 98th 21.6 7.1 29 35 82% 

Annual MAX 5.83 2.2 8.0 12 67% 
1 H2H: Highest Second Highest value across all five modeled years. 

 H6H: Highest Sixth Highest value across five continuous modeled years. 

 98th: Average across all five modeled years of the 98th percentile of 1-hour daily maximum predicted 
concentrations (1-hour NO2) or of 24-hour concentrations (24-hour PM2.5). 

 99th: Average across all five modeled years of the 99th percentile of 1-hour daily maximum predicted 
concentrations. 

 MAX: Maximum period impact from among all individual modeled years. 

                                                      

2 AECOM Environment (AECOM). 2013. Greater Mooses Tooth 1 Air Quality Impact Analysis. 
Submitted to: ConocoPhillips Company, Anchorage, Alaska. Submitted by: AECOM Environment, Fort 
Collins, Colorado. October 2013. 
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Table A-2 GMT1 Project Cumulative Impacts Compared to Established Ambient Criteria for 
Well Intervention – Alternative A 

Pollutant 
Averaging 

Period Rank 1 

Maximum
Model 

Predicted 
Concentration 

(µg/m3) 

Ambient 
Background

(µg/m3) 
Total 

(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/
AAAQS 

CO 
1-hour H2H 495 1,488 1,983 40,000 5% 

8-hour H2H 328 1,259 1,587 10,000 16% 

SO2 

1-hour 99th 3.42 7.7 11 196 6% 

3-hour H2H 3.40 18 21 1,300 2% 

24-hour H2H 2.84 6.8 10 365 3% 

Annual MAX 0.416 0.34 0.76 80 1% 

NO2 
1-hour 98th 127 38 164 188 87% 

Annual MAX 7.43 2.9 10 100 10% 

PM10 24-hour H6H 59.1 48 107 150 72% 

PM2.5 
24-hour 98th 14.0 7.1 21 35 60% 

Annual MAX 1.80 2.2 4.0 12 33% 
1 H2H: Highest Second Highest value across all five modeled years. 

 H6H: Highest Sixth Highest value across five continuous modeled years. 

 98th: Average across all five modeled years of the 98th percentile of 1-hour daily maximum predicted 
concentrations (1-hour NO2) or of 24-hour concentrations (24-hour PM2.5). 

 99th: Average across all five modeled years of the 99th percentile of 1-hour daily maximum predicted 
concentrations. 

 MAX: Maximum period impact from among all individual modeled years. 
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Table A-3 GMT1 Cumulative Impacts Compared to Established Ambient Criteria for Pad and 
Access Road Construction – Alternative A 

Pollutant 
Averaging 

Period Rank 1 

Maximum 
Model 

Predicted 
Concentration

(µg/m3) 

Ambient 
Background

(µg/m3) 
Total 

(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/
AAAQS 

CO 
1-hour H2H 1,523 1,488 3,011 40,000 8% 

8-hour H2H 1,009 1,259 2,268 10,000 23% 

SO2 

1-hour 99th 3.34 7.7 11 196 6% 

3-hour H2H 3.43 18 21 1,300 2% 

24-hour H2H 1.78 6.8 8.5 365 2% 

Annual MAX 0.0941 0.34 0.43 80 1% 

NO2 
1-hour 98th 155 AERMOD2 155 188 82% 

Annual MAX 31.3 2.9 34.2 100 34% 

PM10 24-hour H6H 64.8 48 113 150 75% 

PM2.5 
24-hour 98th 27.6 7.1 34.7 35 99% 

Annual MAX 5.22 2.2 7.42 12 62% 

1 H2H: Highest Second Highest value across all five modeled years. 

 H6H: Highest Sixth Highest value across five continuous modeled years. 

 98th: Average across all five modeled years of the 98th percentile of 1-hour daily maximum predicted 
concentrations (1-hour NO2) or of 24-hour concentrations (24-hour PM2.5). 

 99th: Average across all five modeled years of the 99th percentile of 1-hour daily maximum predicted 
concentrations. 

 MAX: Maximum period impact from among all individual modeled years. 
2 Seasonally varying background was included as an input to the model run; therefore, a single ambient background 

concentration was not added in order to determine the cumulative impact. 
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Table A-4 GMT1 Project Cumulative Impacts Compared to Established Ambient Criteria for 
Activities within the Clover Material Source – Alternative A 

Pollutant 
Averaging 

Period Rank 1 

Maximum
AERMOD 
Predicted 

Concentration 
(µg/m3) 

Ambient 
Background

(µg/m3) 
Total 

(µg/m3) 

NAAQS/ 
AAQS 
(µg/m3) 

% of 
NAAQS/
AAAQS 

CO 
1-hour H2H 1,939 1,488 3,427 40,000 9% 

8-hour H2H 1,121 1,259 2,380 10,000 24% 

SO2 

1-hour 99th 16.2 7.7 24 196 12% 

3-hour H2H 30.0 18 48 1,300 4% 

24-hour H2H 6.44 6.8 13 365 4% 

Annual MAX 0.108 0.34 0.45 80 1% 

NO2 
1-hour 98th 131 38 168 188 90% 

Annual MAX 36.9 2.9 40 100 40% 

PM10 24-hour H6H 26.6 48 75 150 50% 

PM2.5 
24-hour 98th 25.8 7.1 33 35 94% 

Annual MAX 3.74 2.2 5.9 12 50% 
1 H2H: Highest Second Highest value across all five modeled years. 

 H6H: Highest Sixth Highest value across five continuous modeled years. 

 98th: Average across all five modeled years of the 98th percentile of 1-hour daily maximum predicted 
concentrations (1-hour NO2) or of 24-hour concentrations (24-hour PM2.5). 

 99th: Average across all five modeled years of the 99th percentile of 1-hour daily maximum predicted 
concentrations. 

 MAX: Maximum period impact from among all individual modeled years. 
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Table A-5 GMT1 Project Cumulative Impacts Compared to Established Ambient Criteria for 
Man Camps Located Near Nuiqsut – Full Receptor Grid – Alternative A 

Pollutant 
Averaging 

Period Rank 1 

Maximum
AERMOD 
Predicted 

Concentration 
(µg/m3) 

Ambient 
Background 

(µg/m3) 
Total 

(µg/m3) 

NAAQS/ 
AAQS 
(µg/m3) 

% of 
NAAQS/ 
AAAQS 

CO 
1-hour H2H 445 1,488 1,933 40,000 5% 

8-hour H2H 203 1,259 1,462 10,000 15% 

SO2 

1-hour 99th 0.494 7.7 8.2 196 4% 

3-hour H2H 0.459 18 18 1,300 1% 

24-hour H2H 0.292 6.8 7.1 365 2% 

Annual MAX 0.0679 0.34 0.41 80 1% 

NO2 
1-hour 98th 109 38 146 188 78% 

Annual MAX 14.8 2.9 18 100 18% 

PM10 24-hour H6H 10.9 48 59 150 39% 

PM2.5 
24-hour 98th 10.8 7.1 18 35 51% 

Annual MAX 2.15 2.2 4.4 12 36% 
1 H2H: Highest Second Highest value across all five modeled years. 

 H6H: Highest Sixth Highest value across five continuous modeled years. 

 98th: Average across all five modeled years of the 98th percentile of 1-hour daily maximum predicted 
concentrations (1-hour NO2) or of 24-hour concentrations (24-hour PM2.5). 

 99th: Average across all five modeled years of the 99th percentile of 1-hour daily maximum predicted 
concentrations. 

 MAX: Maximum period impact from among all individual modeled years. 
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Table A-6 GMT1 Project Cumulative Impacts Compared to Established Ambient Criteria for 
Man Camps Located Near Nuiqsut – Nearest Residence Receptor Grid – 
Alternative A 

Pollutant 
Averaging 

Period Rank 1 

Maximum 
AERMOD 
Predicted 

Concentration 
(µg/m3) 

Ambient 
Background

(µg/m3) 
Total 

(µg/m3) 

NAAQS/ 
AAQS 
(µg/m3) 

% of 
NAAQS/
AAAQS 

CO 
1-hour H2H 397 1,488 1,885 40,000 5% 

8-hour H2H 147 1,259 1,406 10,000 14% 

SO2 

1-hour 99th 0.43 7.7 8.1 196 4% 

3-hour H2H 0.32 18 18 1,300 1% 

24-hour H2H 0.15 6.8 6.9 365 2% 

Annual MAX 0.021 0.34 0.36 80 0.5% 

NO2 
1-hour 98th 94.04 38 132 188 70% 

Annual MAX 5.90 2.9 8.8 100 9% 

PM10 24-hour H6H 5.45 48 54 150 36% 

PM2.5 
24-hour 98th 4.87 7.1 12 35 34% 

Annual MAX 0.65 2.2 2.9 12 24% 
1 H2H: Highest Second Highest value across all five modeled years. 

 H6H: Highest Sixth Highest value across five continuous modeled years. 

 98th: Average across all five modeled years of the 98th percentile of 1-hour daily maximum predicted 
concentrations (1-hour NO2) or of 24-hour concentrations (24-hour PM2.5). 

 99th: Average across all five modeled years of the 99th percentile of 1-hour daily maximum predicted 
concentrations. 

 MAX: Maximum period impact from among all individual modeled years. 

 

Table A-7 GMT1 Project Impacts Compared to the Class II PSD 
Increments for Infill Drilling –Alternative A 

Pollutant 
Averaging 

Period Rank 1 

Maximum
Model 

Predicted 
Concentration

(µg/m3) 
Class II PSD 
Increments 

SO2 

3-hour H2H 3.40 512 

24-hour H2H 2.84 91 

Annual MAX 0.46 20 

NO2 Annual MAX 39.3 25 

PM10 
24-hour H2H 71.2 30 

Annual MAX 21.2 17 

PM2.5 
24-hour H2H 33.3 9 

Annual MAX 5.83 4 
1  H2H: Highest Second Highest value across all five modeled years. 

  MAX: Maximum period impact from among all individual modeled years. 
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Table A-8 GMT1 Project Cumulative Impacts Compared to Established Ambient Criteria at the Community of Nuiqsut – Alternative A 

Pollutant 
Averaging 

Period Rank 

Maximum AERMOD Predicted Concentrations (µg/m3) 

Ambient 
Background

(µg/m3) 
Total 

(µg/m3) 

NAAQS/
AAAQS 
(µg/m3) 

% of 
NAAQS/ 
AAAQS 

Infill 
Drilling 

Well 
Interv. 

Pad &
Access 
Road 

Constr. 

Clover 
Material 
Source Max 

CO 
1-hour H2H 25.03  22.58  68.07  163.8  163.8  1,488 1,652  40,000 4% 

8-hour H2H 3.20  2.88  8.69  24.5  24.5  1,259 1,284  10,000 13% 

SO2 

1-hour 99th 0.05  0.04  0.05  1.4  1.4  7.7 9.1  196 5% 

3-hour H2H 0.03  0.03  0.06  1.1  1.1  18 18.6  1,300 1% 

24-hour H2H 0.01  0.01  0.01  0.2  0.2  6.8 7.0  365 2% 

Annual MAX 0.00  0.00  0.00  0.001  0.001  0.34 0.34  80 0% 

NO2 
1-hour 98th 6.42  8.24  9.93  39.3  39.3  38 77.0  188 41% 

Annual MAX 0.05  0.01  0.03  0.10  0.1  2.9 3.0  100 3% 

PM10 24-hour H6H 1.48  1.44  1.60  0.94  1.6  48 49.8  150 33% 

PM2.5 
24-hour 98th 0.37  0.35  0.62  0.63  0.6  7.1 7.7  35 22% 

Annual MAX 0.004  0.001  0.003  0.005  0.005  2.2 2.2  12 18% 

1 H2H: Highest Second Highest value across all five modeled years. 

 H6H: Highest Sixth Highest value across five continuous modeled years. 

 98th: Average across all five modeled years of the 98th percentile of 1-hour daily maximum predicted concentrations (1-hour NO2) or of 24-hour concentrations (24-hour 
PM2.5). 

 99th: Average across all five modeled years of the 99th percentile of 1-hour daily maximum predicted concentrations. 

 MAX: Maximum period impact from among all individual modeled years. 
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Table A-9 Air Toxics Acute Exposure Assessment and Long-term Non-carcinogenic 
Exposure Assessment Predicted at the GMT1 Pad Edge – Alternative A 

Pollutant 

REL  
(1-hour) 
(µg/m3) 

Maximum Modeled 
1-hour Concentration

(µg/m3) 

Non-carcinogenic
RfC3 

(Annual) 
(µg/m3) 

Maximum Modeled
Annual 

Concentration 
(µg/m3) 

Benzene 1,300 1 3.3 30 0.060 

Ethyl benzene 350,000 2 0.5 1,000 0.0017 

Formaldehyde 55 1 1.8 9.8 0.050 

n-Hexane 390,000 2 68.9 700 0.49 

Toluene 37,000 1 2.6 5,000 0.031 

Xylene 22,000 1 1.1 100 0.016 
1 USEPA Air Toxics Database, Table 2 (USEPA 2011). 
2 No REL available for these air toxics. Values shown are from (IDLH/10), USEPA Air Toxics Database, 

Table 2 (USEPA 2011). 
3 USEPA Air Toxics Database, Table 1 (USEPA 2012b). 

 

Table A-10 Air Toxics Long-Term Cancer Risk Analysis for Nuiqsut Community Receptor – 
Alternative A 

Exposure 
Scenario1 Pollutant 

Maximum 
Modeled Annual 
Concentration 

(µg/m3) 

Carcinogenic 
Unit Risk 
Factor2 

(1/µg/m3) 

Exposure 
Adjustment 

Factor 
Cancer 

Risk 

MLE Benzene 3.80E-05 7.8E-06 0.43 1.28E-10 

MLE Ethyl benzene 1.05E-06 2.5E-06 0.43 1.13E-12 

MLE Formaldehyde 3.15E-05 1.3E-05 0.43 1.76E-10 

Total Inhalation Cancer Risk 3.05E-10 

MEI Benzene 3.80E-05 7.8E-06 0.43 1.28E-10 

MEI Ethyl benzene 1.05E-06 2.5E-06 0.43 1.13E-12 

MEI Formaldehyde 3.15E-05 1.3E-05 0.43 1.76E-10 

Total Inhalation Cancer Risk 3.05E-10 
1 MLE = most likely exposure; MEI = maximally exposed individual. 
2 USEPA Air Toxics Database, Table 1 (USEPA 2012b). 
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Table A-11 GMT1 Air Quality Impacts at Alaska National Wildlife Refuge – Project Only – 
Alternative A 

Pollutant 
Averaging 

Period 

Maximum 
Predicted 

Impact 
(µg/m3) 

Ambient 
Backgroun

d 
(µg/m3) 

Total 
Impact 
(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/ 
AAAQS 

NO2 
1-hour 1 2.42E-02 38 38 188 20% 

Period 1, 2 2.04E-04 2.9 2.9 100 2.9% 

SO2 

1-hour 1 3.72E-04 7.7 7.7 196 3.9% 

3-hour 1 2.46E-04 18 18 1300 1.3% 

24-hour 1 1.09E-04 6.8 6.8 365 1.9% 

Period 1, 2 4.29E-06 0.34 0.34 80 0.42% 

PM10 24-hour 1 1.38E-02 48 48 150 32% 

PM2.5 
24-hour 1 1.38E-02 7.1 7.1 35 20% 

Period 1, 2 6.84E-04 2.2 2.2 12 18% 

1 The maximum impacts are reported for all averaging periods. 
2 Due to the two erroneous WRF files, both 2007 and 2009 had to be run in separate periods in CALPUFF. 

Therefore, the reported values may represent an annual average for only 2008, while 2007 and 2009 have 
periods much less than 8,760 hours and conservatively represent an annual average. 

 

Table A-12 GMT1 Air Quality Impacts at Gates of the Arctic – Project Only – Alternative A 

Pollutant 
Averaging 

Period 

Maximum 
Predicted 

Impact 
(µg/m3) 

Ambient 
Backgroun

d 
(µg/m3) 

Total 
Impact 
(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/ 
AAAQS 

NO2 
1-hour 1 1.23E-02 38 38 188 20 

Period 1, 2 2.54E-05 2.9 2.9 100 2.9 

SO2 

1-hour 1 2.54E-04 7.7 7.7 196 3.9 

3-hour 1 2.34E-04 18 18 1300 1.3 

24-hour 1 9.04E-05 6.8 6.8 365 1.9 

Period 1, 2 1.62E-06 0.34 0.34 80 0.42 

PM10 24-hour 1 1.32E-02 48 48 150 32 

PM2.5 
24-hour 1 1.32E-02 7.1 7.1 35 20 

Period 1, 2 3.39E-04 2.2 2.2 12 18 
1 The maximum impacts are reported for all averaging periods. 
2 Due to the two erroneous WRF files, both 2007 and 2009 had to be run in separate periods in CALPUFF. 

Therefore, the reported values may represent an annual average for only 2008, while 2007 and 2009 have 
periods much less than 8760 hours and conservatively represent an annual average. 
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Table A-13 GMT1 Number of Days Greater Than 0.5 ddv – Project Only – Alternative A 

Area 

Number of Days Greater Than 0.5 ddv 

2007 2008 2009 

Alaska National Wildlife Refuge 0 0 0 

Gates of the Arctic 0 0 0 

 

Table A-14 GMT1 Number of Days Greater Than 1.0 ddv – Project Only – Alternative A 

Area 

Number of Days Greater Than 1 ddv 

2007 2008 2009 

Alaska National Wildlife Refuge 0 0 0 

Gates of the Arctic 0 0 0 

 

Table A-15 GMT1 Project Maximum ddv Impact – Project Only – Alternative A 

Area 

Maximum ddv 

2007 2008 2009 

Alaska National Wildlife Refuge 0.061 0.075 0.080 

Gates of the Arctic 0.042 0.054 0.079 

 

Table A-16 GMT1 Project 98th Percentile ddv Impact – Project Only – Alternative A 

Area 

98th Percentile ddv 

2007 2008 2009 

Alaska National Wildlife Refuge 0.032 0.031 0.045 

Gates of the Arctic 0.020 0.022 0.023 

 

Table A-17 GMT1 Project Deposition Impacts – Project Only – Alternative A 

Area Pollutant 
Averaging

Period 

Maximum
Impact 

(kg/ha/yr) 
DAT 

(kg/ha/yr) 
% of DAT

(%) 

Alaska National Wildlife Refuge Nitrogen Annual 1 6.18E-05 0.005 1 

Gates of the Arctic Nitrogen Annual 1 3.32E-05 0.005 1 

Alaska National Wildlife Refuge Sulfur Annual 1 2.13E-06 0.005 0.04 

Gates of the Arctic Sulfur Annual 1 1.33E-06 0.005 0.03 
1 All maximum GMT deposition impacts occur in year 2008, thus represent a true annual impact. 
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Table A-18 Cumulative Air Quality Impacts at Alaska National Wildlife Refuge – Alternative A 

Pollutant 
Averaging

Period 

Maximum 
Predicted 

Impact 
(µg/m3) 

Ambient 
Background

(µg/m3) 

Total 
Impact 
(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/ 
AAAQS 

NO2 
1-hour 1 40.79 38 78 188 42 

Period 1, 2 0.14 2.9 3.1 100 3.1 

SO2 

1-hour 1 0.76 7.7 8.4 196 4.3 

3-hour 1 0.54 18 18 1,300 1.4 

24-hour 1 0.17 6.8 6.9 365 1.9 

Period 1, 2 0.01 0.34 0.35 80 0.44 

PM10 24-hour 1 2.68 48 51 150 34 

PM2.5 
24-hour 1 0.45 7.1 7.5 35 22 

Period 1, 2 0.02 2.2 2.2 12 19 
1 The maximum impacts are reported for all averaging periods. 
2 Due to the two erroneous WRF files, both 2007 and 2009 had to be run in separate periods in CALPUFF. 

Therefore the reported values may represent an annual average for only 2008, while 2007 and 2009 have 
periods much less than 8760 hours and conservatively represent an annual average. 

 

Table A-19 Cumulative Air Quality Impacts at Gates of the Arctic – Alternative A 

Pollutant 
Averaging 

Period 

Maximum 
Predicted 

Impact 
(µg/m3) 

Ambient 
Background

(µg/m3) 

Total 
Impact 
(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/ 
AAAQS 

NO2 
1-hour 1 0.44 38 38 188 20 

Period 1, 2 0.002 2.9 2.9 100 2.9 

SO2 

1-hour 1 0.05 7.7 7.7 196 3.9 

3-hour 1 0.04 18 18 1,300 1.4 

24-hour 1 0.02 6.8 6.8 365 1.9 

Period 1, 2 0.001 0.34 0.34 80 0.43 

PM10 24-hour 1 0.33 48 49 150 32 

PM2.5 
24-hour 1 0.04 7.1 7.1 35 20 

Period 1, 2 0.003 2.2 2.2 12 18 
1 The maximum impacts are reported for all averaging periods. 
2 Due to the two erroneous WRF files, both 2007 and 2009 had to be run in separate periods in CALPUFF. 

Therefore the reported values may represent an annual average for only 2008, while 2007 and 2009 have 
periods much less than 8,760 hours and conservatively represent an annual average. 
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Table A-20 Cumulative Air Quality Impacts at the Community of Nuiqsut – Alternative A 

Pollutant 
Averaging 

Period 

Maximum 
Predicted 

Impact 
(µg/m3) 

Ambient 
Background

(µg/m3) 

Total 
Impact 
(µg/m3) 

NAAQS/ 
AAAQS 
(µg/m3) 

% of 
NAAQS/ 
AAAQS 

NO2 
1-hour 1 2.71 38 40 188 21 

Period 1, 2 0.15 2.9 3.1 100 3.1 

SO2 

1-hour 1 0.71 7.7 8.4 196 4.3 

3-hour 1 0.60 18 18 1300 1.4 

24-hour 1 0.31 6.8 7.1 365 1.9 

Period 1,2 0.02 0.34 0.36 80 0.45 

PM10 24-hour 1 1.35 48 50 150 33 

PM2.5 
24-hour 1 0.12 7.1 7.2 35 21 

Period 1, 2 0.03 2.2 2.2 12 19 
1 The maximum impacts are reported for all averaging periods. 
2 Due to the two erroneous WRF files, both 2007 and 2009 had to be run in separate periods in CALPUFF. 

Therefore, the reported values may represent an annual average for only 2008, while 2007 and 2009 have 
periods much less than 8,760 hours and conservatively represent an annual average. 

 

Table A-21 Cumulative Number of Days Greater Than 0.5 ddv – Alternative A 

Area 

Number of Days Greater Than 0.5 ddv 

2007 2008 2009 

Alaska National Wildlife Refuge 80 103 91 

Gates of the Arctic 8 11 18 

 

Table A-22 Cumulative Number of Days Greater Than 1.0 ddv – Alternative A 

Area 

Number of Days Greater Than 1 ddv 

2007 2008 2009 

Alaska National Wildlife Refuge 49 58 48 

Gates of the Arctic 1 1 2 

 

Table A-23 Cumulative Maximum ddv Impact – Alternative A 

Area 

Max ddv 

2007 2008 2009 

Alaska National Wildlife Refuge 9.016 8.628 7.772 

Gates of the Arctic 1.242 1.039 1.154 
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Table A-24 Cumulative 98th Percentile ddv Impact – Alternative A 

Area 

98th percentile ddv 

2007 2008 2009 

Alaska National Wildlife Refuge 3.614 4.267 4.502 

Gates of the Arctic 0.521 0.558 0.684 

 

Table A-25 Cumulative Deposition Impacts Alternative A 

Area Pollutant
Averaging

Period 

Maximum
Impact 

(kg/ha/yr) 
DAT 

(kg/ha/yr) 

% of 
DAT 
(%) 

Alaska National Wildlife Refuge Nitrogen Annual 1 2.33E-02 0.005 467 

Gates of the Arctic Nitrogen Period 2 4.54E-03 0.005 91 

Alaska National Wildlife Refuge Sulfur Annual 1 3.90E-03 0.005 78  

Gates of the Arctic Sulfur Period 2 7.85E-04 0.005 16  
1 Maximum cumulative impacts occur in year 2008, thus represent a true annual impact. 
2 Maximum cumulative impacts occur in the second portion of year 2009 (7,230 hours), thus do not represent a 

true annual impact. The conversion from g/m2/s to kg/ha/yr assumes 8,784 hours, thus reported impacts are 
conservative. 
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ANILCA § 810 ANALYSIS OF SUBSISTENCE IMPACTS 

This analysis of subsistence impacts is for the Supplemental Environmental Impact Statement 
(SEIS) for the Alpine Satellite Development Plan (ASDP) Environmental Impact Statement 
(EIS) to evaluate the proposed Greater Mooses Tooth One (GMT1) Development Project. 
ConocoPhillips Alaska, Incorporated (CPAI) submitted applications with BLM for a right-of-
grant, authorization for permit to drill, and related authorizations in July 2013. CPAI is seeking 
approval to develop and produce oil from leases in the Greater Mooses Tooth Unit via a drill site 
and pipelines that would connect to the existing Alpine Central Processing Facilities in the 
Colville Delta. The proposed GMT1 project is located on the North Slope of Alaska in the 
northeast corner of the National Petroleum Reserve in Alaska (NPR-A) immediately west of the 
Colville River Delta and approximately 8 miles west of the town of Nuiqsut. (See Figure 2.4-1, 
Project Vicinity) Three of the five alternatives analyzed in this Supplemental EIS include an 
access road to the GMT1 drill site from the CD5 pad (Colville Delta 5), ConocoPhillips’ drill site 
on the west side of the Colville River that is scheduled to come under construction in winter 
2014. All of the action alternatives include a pipeline connecting GMT1 and CD5.  
 
The GMT1 project is one of the five drill sites that were included in the 2004 ASDP EIS, 
referred to as CD6. The Bureau of Land Management (BLM) prepared an EIS for the Alpine 
Satellite Development Plan and issued a Record of Decision (ROD) in 2004 that approved the 
Preferred Alternative for permitting. After 2004, it was determined that satellites CD6 and CD7 
were not located in the same reservoir as the other Alpine satellites. In 2008, the new Greater 
Mooses Tooth Unit (GMTU) was formed within the NPR-A, and CD6 and CD7 became known 
as GMT1 and GMT2, respectively.  
 
In addition to the 2004 Alpine Satellite Development Plan EIS, the BLM prepared the NPR-A 
Integrated Activity Plan/EIS in 2012, which is a comprehensive land use plan for the over 22 
million acres of land managed by the BLM in the NPR-A. The BLM had previously (1998) 
completed a plan for the Northeast NPR-A (4.6 million acres). BLM amended this plan from 
2003-2005, and completed a Final Supplemental plan for the Northeast NPR-A in May 2008. 
This Supplemental EIS tiers to these previously conducted NEPA analyses, and incorporates new 
data and site-specific specific information.   

The currently proposed GMT1 Development Project is similar to the project approved for 
permitting in the 2004 ASDP ROD, with changes that reduce the overall footprint and 
environmental impact. These changes include moving the drill site location out of the Fish Creek 
setback, reducing the road and pipeline length (and thereby reducing amount of fill required and 
impacts to wetlands), and increasing the length of the Tingmiaqsigvik (Ublutuoch River) bridge.  
 
Chapters 3 (Affected Environment) and 4 (Environmental Consequences) of the Greater Mooses 
Tooth One Supplemental Environmental Impact Statement (GMT1 SEIS) provide detailed 
descriptions of the affected environment of the planning area and the potential adverse effects of 
the various alternatives to subsistence and to subsistence resources. This appendix uses the 
detailed information presented in the SEIS to evaluate the potential impacts to subsistence 
pursuant to Section 810(a) of the Alaska National Interest Lands Conservation Act (ANILCA). 
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A.1 SUBSISTENCE EVALUATION FACTORS 
 
Section 810(a) of ANILCA, 16 USC § 3120, requires that an evaluation of subsistence uses and 
needs be completed for any federal determination to “withdraw, reserve, lease, or otherwise 
permit the use, occupancy or disposition of public lands.” As such, an evaluation of potential 
impacts to subsistence under ANILCA § 810(a) must be completed for the GMT1 SEIS. 
ANILCA requires that this evaluation include findings on three specific issues: 
 

 The effect of use, occupancy, or disposition on subsistence uses and needs; 
 The availability of other lands for the purpose sought to be achieved; and 
 Other alternatives that would reduce or eliminate the use, occupancy, or disposition of 

public lands needed for subsistence purposes (16 USC § 3120). 
 
The evaluation and findings required by ANILCA § 810 are set out for each of the five 
alternatives considered in the GMT1 SEIS. 
 
A finding that the proposed action may significantly restrict subsistence uses imposes additional 
requirements, including provisions for notices to the State of Alaska and appropriate regional and 
local subsistence committees, a hearing in the vicinity of the area involved, and the making of 
the following determinations, as required by Section 810(a)(3): 
 

 Such a significant restriction of subsistence uses is necessary, and consistent with sound 
management principles for the utilization of the public lands; 

 The proposed activity will involve the minimal amount of public lands necessary to 
accomplish the purposes of use, occupancy, or other disposition; and 

 Reasonable steps will be taken to minimize adverse effects upon subsistence uses and 
resources resulting from such actions. 

 
To determine if a significant restriction of subsistence uses and needs may result from any one of 
the alternatives discussed in the GMT1 SEIS, including their cumulative effects, the following 
three factors in particular are considered: 
 

 The reduction in the availability of subsistence resources caused by a decline in the 
population or amount of harvestable resources;  

 Reductions in the availability of resources used for subsistence purposes caused by 
alteration of their normal locations and distribution patterns; and  

 Limitations on access to subsistence resources, including from increased competition for 
the resources. 

 
A significant restriction to subsistence may occur in at least two instances: 1) when an action 
substantially reduces populations or their availability to subsistence users, and 2) when an action 
substantially limits access by subsistence users to resources. Chapter 3 (Affected Environment) 
of the GMT1 SEIS provides information on areas and resources important for subsistence use, 
and the degree of dependence of the village of Nuiqsut on different subsistence populations. 
Chapter 4 (Environmental Consequences) provides much of the data on levels of reductions and 
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limitations under each alternative, and is used to determine whether the action would cause a 
significant restriction to subsistence. The information contained in the GMT1 SEIS is the 
primary data used in this analysis. 
 
A subsistence evaluation and findings under ANILCA § 810 must also include a Cumulative 
Impacts analysis. Section A.2, below, begins with evaluations and findings for each of the five 
alternatives discussed in the GMT1 SEIS. Finally, the cumulative case, as discussed in Chapter 4 
(Environmental Consequences) of the GMT1 SEIS, is evaluated. This approach helps the reader 
to separate the subsistence restrictions that would potentially be caused by activities proposed 
under the four alternatives from those that would potentially be caused by past, present, and 
future activities that could occur, or have already occurred, in the surrounding area. 
 
When analyzing the effects of the five alternatives, particular attention is paid to Nuiqsut, the 
community that has the potential to be most directly impacted by the proposed actions. Nuiqsut 
is located on the Nigliq Channel of the Colville River and the GMT1 project area lies within the 
community’s subsistence use area. (Figure3.4.3-1, Nuiqsut Subsistence Use Areas, All 
Resources). The cumulative analysis expands the evaluation of potential impact to consider areas 
beyond the project area in which past activities have impacted Nuiqsut subsistence use or in 
which future activities could occur that could impact Nuiqsut subsistence use and/or the 
subsistence resources that rely upon the habitat. 
 
In addition to ANILCA, Environmental Justice, as defined in Executive Order 12898, also calls 
for an analysis of the effects of federal actions on minority populations with regard to 
subsistence. Specifically, Environmental Justice is: 
 
The fair treatment and meaningful involvement of all people regardless of race, color, national 
origin, or income with respect to the development, implementation, and enforcement of 
environmental laws, regulations, and policies. Fair treatment means that no group of people, 
including racial, ethnic, or socioeconomic group should bear a disproportionate share of the 
negative environmental consequences resulting from industrial, municipal, and commercial 
operations or the execution of federal, state, local, and tribal programs and policies. 
 
Section 4-4 of Executive Order 12898, regarding the Subsistence Consumption of Fish and 
Wildlife, requires federal agencies to collect, maintain, and analyze information on the 
consumption patterns of populations who principally rely on fish and/or wildlife for subsistence, 
and to communicate to the public any risks associated with the consumption patterns. To this 
end, the subsistence analyses of all alternatives, located in Chapter 4 (Environmental 
Consequences) of the GMT1 SEIS, have been reviewed and found to comply with 
Environmental Justice. 
 

A.2 ANILCA § 810(a) Evaluations and Findings for All Alternatives and the Cumulative 
Case 
 
The following evaluations are based on information relating to the environmental and 
subsistence consequences of alternatives A through E, and the cumulative case as presented in 
Chapter 4 (Environmental Consequences) of the GMT1 SEIS. The Best Management Practices 
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(BMPs) established by the 2013 ROD for the NPR-A IAP/EIS would apply to all GMT1 SEIS 
alternatives. CPAI’s leases in the GMT unit (renewed in 2008-2009) are under the lease 
stipulations established in the 2008 ROD for the Northeast NPR-A. The evaluations and findings 
focus on potential impacts to the subsistence resources themselves, as well as access to 
resources, and economic and cultural issues that relate to subsistence use. 

A.2.1 Evaluation and Findings for Alternative A  
 
Alternative A of the GMT1 SEIS is very similar to the preferred alternative from the 2004 
Alpine Satellite Development Plan (ASDP) EIS, and as such, a subsistence evaluation as 
required by ANILCA § 810 has already been completed. However, modifications to the 
proposed project, the decade that has passed since the ASPD was completed, level of public 
interest in the project, additional information regarding impacts to subsistence were among the 
factors BLM considered in its decision to prepare a Supplemental EIS. Furthermore, the 2004 
ASDP did not include any analysis of impacts that may be associated with a road connecting 
GMT1 (and the Alpine field) to Nuiqsut, whereas the Kuukpik Corporation’s Nuiqsut Spur Road 
project is permitted and due to be constructed beginning in winter 2014. 
 
In Alternative A, the GMT1 Development Project would include a drill site on federal land in the 
GMTU, access road and pipelines on federal and private land in the NPR-A, and a pipeline and 
pipe rack on private and state lands outside the NPR-A. The purpose of the project is to support 
development of petroleum reserves at the GMT1 pad. Several changes from the CD6 project that 
was approved in the 2004 ASDP would reduce the overall impact of GMT1. These include 
moving the drill site location out of the Fish Creek setback; reducing the road and pipeline 
length, and thereby reducing the amount of fill required and impacts to wetlands; and increasing 
the length of the Tingmiaqsigvik (Ublutuoch River) bridge. The Best Management Practices 
(BMPs) established in the 2013 ROD for the NPR-A would apply and the lease stipulations from 
the 2008 Northeast NPR-A ROD lease stipulations would apply on BLM land.  

A.2.1.1       Evaluation of the Effect of Use, Occupancy, or Disposition on Subsistence Uses 
and Needs 
 
The analysis of Alternative A on subsistence presented in section 4.3.3 Subsistence considers 
reduced access to subsistence use areas, reduced availability of subsistence resources, and hunter 
avoidance of industrial areas due to construction and operation of GMT1. These types of impacts 
are similar to those analyzed in the 2004 ASDP, however new information since 2004 indicates 
that the intensity of these impacts and overall degree of impacts are higher than previously 
anticipated.  

The proposed GMT1 project study area overlaps with documented subsistence use areas and 
therefore would result in a loss in use areas overlapped by project components. In particular, a 
high number of overlapping caribou use areas has been documented throughout the project study 
area and recent documentation shows the highest number of overlapped areas focused along the 
Nigliq Channel, Fish Creek, and in overland areas west of the community toward the Ublutuoch 
River and Fish Creek.  

Although the actual footprint of the proposed project overlaps with only a small portion of 
Nuiqsut residents’ subsistence use areas, avoidance of the area will be at a greater distance than 
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the footprint and therefore the loss of subsistence use areas will be larger than the direct overlap. 
Moving to another area to avoid project components and activities means increasing competition 
among harvesters in areas with potentially fewer and less densely distributed subsistence 
resources. The access road to GMT1 will facilitate movement and access to subsistence 
resources but it may introduce increased competition among local harvesters in areas accessible 
by road. Traffic on the road may divert caribou, and some hunters will avoid the oil and gas 
infrastructure, including the road, altogether, resulting in a potential loss of hunting areas for 
those individuals.  

Impacts on resource availability related to noise, traffic, and infrastructure, particularly during 
construction phase, could affect the availability of key resources. Project components may cause 
local disruption of caribou in and near the project area. Even localized and limited changes in 
caribou distribution can affect the availability of caribou to harvesters because of residents’ 
limited means to access caribou at different times of the year and the fact that caribou are not 
always available near Nuiqsut. Helicopter traffic is the most commonly cited impact on caribou 
hunting, but ground traffic on the road could also affect caribou distribution. Caribou, especially 
females with calves, tend to avoid areas of human activity. Because the Colville Delta is in the 
peripheral range of both the Teshekpuk and Central Arctic caribou herds, impacts to caribou are 
expected to minor across alternatives. However, Nuiqsut harvesters are particularly vulnerable to 
changes in the distribution and/or behavior of caribou in these herds.  

These impacts could result in increased investments in time, money, fuel, and equipment and 
potentially change hunting success. These impacts will likely have a greater negative impact on 
financially disadvantaged residents. If subsistence users stop using the project study area, either 
due to avoidance or to reduced availability of resources, the opportunity to transmit traditional 
knowledge to younger generations about that traditional use area would be diminished and 
eventually lost. The loss of that knowledge could result in a permanent reduction in Nuiqsut’s 
subsistence use area. The impacts will last for multiple generations and affect key subsistence 
use areas and overall Nuiqsut subsistence activities. Any changes to residents’ ability to 
participate in subsistence activities, to harvest subsistence resources in traditional places at the 
appropriate times, and to eat subsistence foods could have long-term or permanent effects on 
culture by diminishing social ties within the community.  

Mitigation measures developed by BLM in conjunction with Nuiqsut would serve to minimize, 
to the extent possible, impacts to subsistence use. 

A.2.1.2 Evaluation of the Availability of Other Lands for Oil and Gas Exploration and 
Development 
 
The Naval Petroleum Reserves Production Act of 1976 (NPRPA), as amended, gave the 
Secretary of the Interior the authority to conduct oil and gas leasing in the NPR-A. In 1980, 
Congress granted the authorization for petroleum production to occur and directed the Secretary 
of the Interior to undertake a program of competitive leasing of potential oil and gas tracts in the 
Reserve. In 2004, the ASDP ROD approved the GMT1 (then CD6) project for permitting, and in 
2013, the NRP-A IAP ROD analyzed impacts of future development in and around the Alpine 
Field, particularly GMT1 and the reasonably foreseeable GMT2. The purpose of the GMT1 SEIS 
is to consider any new and site-specific information relevant to this previously authorized 
project. The proposed project was designed to develop oil from a delineated oil field on valid 
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leases within the Petroleum Reserve. Other lands managed by the BLM are either too remote for 
economically viable oil and gas production, or have not had discoveries of sufficient quantities 
of oil or gas to make oil production feasible and economic. State lands located east of the 
Colville River are over a different delineated oil and gas reservoir, and could not be used to 
access the GMTU reservoir.    

A.2.1.3 Evaluation of Other Alternatives that Would Reduce or Eliminate the Use, 
Occupancy, or Disposition of Public Lands Needed for Subsistence Purposes 

Section 2.4.2, Alternatives Considered but Not Carried Forward discusses other alternatives 
that were considered, but eliminated from detailed analysis due to economic or technological 
disadvantages, or because they did not meet the purpose of the proposed action to produce the oil 
discovered on CPAI’s leases.   

A.2.1.4 Findings 
 
The effects of Alternative A fall above the level of significantly restricting subsistence use for 
the community of Nuiqsut. The potential impacts to subsistence resources by displacement, and 
impacts to access by subsistence users exceed the non-significant level; therefore, a positive 
determination pursuant to ANILCA § 810 is required.  
 
According to BLM ANILCA policy, “significant restrictions are differentiated from insignificant 
restrictions by a process assessing whether the action undertaken shall have no or a slight effect 
as opposed to large or substantial effects” (BLM Instructional Memorandum No. AK86-350, 
Policy for Section 810 Compliance with the Alaska National Interest Lands Conservation Act). 
Further direction states “no significant restriction results when there would be ‘no or a slight’ 
reduction in the abundance of harvestable resources and no or only ‘occasional’ redistribution of 
these resources; there would be no effect (or slight inconvenience) on the ability of harvesters to 
reach and use active subsistence harvesting sites; and there would be no substantial increase in 
competition for harvestable resources” (ibid.). 

The positive finding for Alternative A of a significant restriction to subsistence for the village of 
Nuiqsut is based on the following criteria: 

• Displacement of caribou, wolf and wolverine from the Fish Creek traditional hunting area 
during the winter construction phase is expected to last for two years; two years is 
considered greater than “occasional redistribution.”  

• The presence of oil and gas infrastructure in the Fish Creek traditional hunting area is 
considered more than a “slight inconvenience” to the subsistence users in Nuiqsut, who 
have historically altered their traditional hunting patterns to avoid oil and gas 
development.  

• The proposed project study area overlaps with 86 percent of all 2008-2011 caribou use areas 
and 22 percent of overland 2008-2011 caribou use areas. Forty four percent of all Nuiqsut 
use areas and 31 percent of overland Nuiqsut use areas are overlapped by the project 
study area for the 1995-2006 time period (Table 3.4.3-4). Infrastructure, traffic, and 
industrial effects such as noise and emissions in this area have the potential to reduce the 
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abundance of harvestable resources, alter the distribution of these resources, and result in 
the non-use of traditional harvest areas.  

The impacts to subsistence access discussed above will likely be affected by the increased ease 
of access provided by the GMT1 road in conjunction with the Nuiqsut Spur Road. While the 
road will make it easier for hunters to access the area by vehicle or ORV, it is likely that this 
increased amount of traffic will further displace animals from the area while concurrently 
increasing competition among hunter who attempt to use the area and leading to unauthorized 
trails and tundra damage.  

A.2.2     Evaluation and Findings for Alternative B 
 
Alternative B is based on keeping all GMT1 infrastructure out of the Fish Creek setback. 
Alternative A (the proposed project) already locates the drill site and portions of the road and 
pipeline outside the Fish Creek setback. Alternative B has the same design and location for drill 
site, and east and west valve pads as Alternative A. Alternative B would differ from Alternative 
A in that it would route the access road and pipeline from CD5 to GMT1 south of the Fish Creek 
setback and would tie-in to the CD5 road and pipeline east of the CD5 drill site (CD5 is within 
the Fish Creek setback). Alternative B would require a slightly longer road and pipeline as well 
as an additional pad for an emergency shut-off valve and vehicular access to valves. Alternative 
B would eliminate the need for a bridge over Crea Creek.  

A.2.2.1     Evaluation of the Effect of Use, Occupancy, or Disposition on Subsistence Uses 
and Needs 
 
The analysis of Alternative B on subsistence is presented in section 4.4.3.2, Impacts under 
Alternative B. This analysis considers reduced access to subsistence use areas, reduced 
availability of subsistence resources, and hunter avoidance of industrial areas due to construction 
and operation of GMT1. These types of impacts are similar to those analyzed in the 2004 ASDP, 
however new information since 2004 indicates that the intensity of these impacts and overall 
degree of impacts are higher than previously anticipated.  

The analysis concludes that the effect of Alternative B on subsistence would be generally very 
similar to that of Alternative A. Under Alternative B, the road and pipeline would be slightly 
closer to Nuiqsut than under Alternative A. The potential for user avoidance may be higher due 
to the closer location, but this impact may be offset by the advantage of fewer disturbances to 
subsistence use of Fish Creek. Furthermore, some residents perceive an advantage in keeping 
industrial activities as close as possible to town, thereby leaving the more remote hunting areas 
less impacted. This is advantageous for those with the means and time to travel and hunt remote 
areas but disadvantageous for those who depend on hunting close to town. Bridges are perceived 
as highly impactful, therefore the one fewer bridge that would be constructed under Alternative 
B mean that this alternative is perceived as less impactful than Alternative A with its two 
required bridges. 
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A.2.2.2  Evaluation of the Availability of Other Lands for Oil and Gas Exploration and 
Development 
 
The Naval Petroleum Reserves Production Act of 1976 (NPRPA), as amended, gave the 
Secretary of the Interior the authority to conduct oil and gas leasing in the NPR-A. In 1980, 
Congress granted the authorization for petroleum production to occur and directed the Secretary 
of the Interior to undertake a program of competitive leasing of potential oil and gas tracts in the 
Reserve. In 2004, the ASDP ROD approved the GMT1 (then CD6) project for permitting, and in 
2013, the NRP-A IAP ROD analyzed impacts of future development in and around the Alpine 
Field, particularly GMT1 and the reasonably foreseeable GMT2. The purpose of the GMT1 SEIS 
is to consider any new and site-specific information relevant to this previously authorized 
project. The proposed project was designed to develop oil from a delineated oil field on valid 
leases within the Petroleum Reserve. Other lands managed by the BLM are either too remote for 
economically viable oil and gas production, or have not had discoveries of sufficient quantities 
of oil or gas to make oil production feasible and economic. State lands located east of the 
Colville River are over a different delineated oil and gas reservoir, and could not be used to 
access the GMTU reservoir.  
 

A.2.2.3   Evaluation of Other Alternatives that Would Reduce or Eliminate the Use, 
Occupancy, or Disposition of Public Lands Needed for Subsistence Purposes 
 
Section 2.4.2, Alternatives Considered but Not Carried Forward discusses other alternatives 
that were considered, but eliminated from detailed analysis due to economic or technological 
disadvantages, or because they did not meet the purpose of the proposed action to produce the oil 
discovered on CPAI’s leases.  

A.2.2.4 Findings 
 
The effects of Alternative B fall above the level of significantly restricting subsistence use for 
the community of Nuiqsut. The potential impacts to subsistence resources by displacement, and 
impacts to access by subsistence users exceed the non-significant level; therefore, a positive 
determination pursuant to ANILCA § 810 is required.  
 
According to BLM ANILCA policy, “significant restrictions are differentiated from insignificant 
restrictions by a process assessing whether the action undertaken shall have no or a slight effect 
as opposed to large or substantial effects” (BLM Instructional Memorandum No. AK86-350, 
Policy for Section 810 Compliance with the Alaska National Interest Lands Conservation Act). 
Further direction states “no significant restriction results when there would be ‘no or a slight’ 
reduction in the abundance of harvestable resources and no or only ‘occasional’ redistribution of 
these resources; there would be no effect (or slight inconvenience) on the ability of harvesters to 
reach and use active subsistence harvesting sites; and there would be no substantial increase in 
competition for harvestable resources” (ibid.). 

The positive finding for Alternative B of a significant restriction to subsistence for the village of 
Nuiqsut is based on the following criteria: 
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• Displacement of caribou, wolf and wolverine from a traditional hunting area close to the 
community during the winter construction phase is expected to last for two years; two 
years is considered greater than “occasional redistribution.”  

• The presence of oil and gas infrastructure in and adjacent to the Fish Creek traditional hunting 
area is considered more than a “slight inconvenience” to the subsistence users in Nuiqsut, 
who have historically altered their traditional hunting patterns to avoid oil and gas 
development.  

• The proposed project study area overlaps with 86 percent of all 2008-2011 caribou use areas 
and 22 percent of overland 2008-2011 caribou use areas. Forty four percent of all Nuiqsut 
use areas and 31 percent of overland Nuiqsut use areas are overlapped by the project 
study area for the 1995-2006 time period (Table 3.4.3-4). Infrastructure, traffic, and 
industrial effects such as noise and emissions in this area have the potential to reduce the 
abundance of harvestable resources, alter the distribution of these resources, and result in 
the non-use of traditional harvest areas.  

The impacts to subsistence access discussed above will likely be affected by the increased ease 
of access provided by the GMT1 road in conjunction with the Nuiqsut Spur Road. While the 
road will make it easier for hunters to access the area by vehicle or ORV, it is likely that this 
increased amount of traffic will further displace animals from the area while concurrently 
increasing competition among hunter who attempt to use the area and leading to unauthorized 
trails and tundra damage. 

A.2.3 Evaluation and Findings for Alternative C 
 
Alternative C of the GMT1 SEIS is referred to as “the Alternative Access (via Nuiqsut)” 
alternative or the “Nuiqsut Hub” alternative. Alternative C has the following features in common 
with Alternative A: GMT1 drill site, access road to CD5, pipeline, and east and west valve pads. 
Alternative C differs from Alternative A in that it includes upgrades (widening) of the Nuiqsut 
Spur Road and Nuiqsut Dump Road; construction of a new logistics pad connected to the 
existing Nuiqsut airstrip; construction of a new Airport Access Road between that logistics pad 
and the Dump Road, and a 500-foot extension of the runway at the Nuiqsut Airport that would 
include a bridge to support the extension. This alternative would allow the Nuiqsut Airport, 
rather than Alpine Central Facility, to be used a logistics center (crews and supplies) for GMT1. 
Some residents of Nuiqsut perceive that a significantly increased economic benefit would accrue 
to Nuiqsut from this alternative because it would bring business to town and result in lower 
prices for goods and services in town. The landowner of the Nuiqsut Spur Road is the Kuukpik 
Corporation, which has officially stated its opposition to this alternative in part due to anticipated 
impacts to subsistence. The BLM and its cooperating agencies see benefits in analyzing the 
impacts of this alternative although it likely could not be selected in the Record of Decision 
without the support of the Kuukpik Corporation.  

A.2.3.1 Evaluation of the Effect of Use, Occupancy, or Disposition on Subsistence Uses and 
Needs 
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The analysis of the effects of Alternative C on subsistence, presented in section 4.4.3.3, Impacts 
under Alternative C, considers reduced access to subsistence use areas, reduced availability of 
subsistence resources, and hunter avoidance of industrial areas. These types of impacts are 
similar to those analyzed in the 2004 ASDP, however new information since 2004 indicates that 
the intensity of these impacts and overall degree of impacts are higher than previously 
anticipated.  
 
The impacts to subsistence under Alternative C would be similar to those for the proposed 
GMT1 Development Project (Alternative A) except for impacts related to increased road and air 
traffic near the community. Alternative C may divert air traffic from ACF to Nuiqsut and the 
potential reduction of air traffic at ACF could reduce the disturbance to subsistence activities and 
resources in the Colville River delta around ACF. Nuiqsut residents would already have the 
benefit of increased access from the Nuiqsut Spur Road that is being developed independently of 
this proposed project. The increased amount of traffic along the upgraded Nuiqsut Spur Road, 
however, would create additional impacts to resource availability beyond those anticipated under 
Alternative A. This increased traffic could create additional local displacement of caribou and 
would create the greatest impact for caribou hunters waiting for caribou along the Nigliq 
Channel. Alternative C would increase air traffic near Nuiqsut, which in itself could potentially 
benefit summer caribou hunters along the Nigliq Channel because there would be fewer flights 
into ACF. This benefit, however, could be negated by the increased traffic on the Spur Road. 
Impacts to subsistence activities near Nuiqsut would disproportionately affect those hunters with 
less equipment, time, and funds for fuel who depend on harvesting game near town.  

A.2.3.2 Evaluation of Availability of Other Lands for Oil and Gas Exploration and 
Development  
 
The Naval Petroleum Reserves Production Act of 1976 (NPRPA), as amended, gave the 
Secretary of the Interior the authority to conduct oil and gas leasing in the NPR-A. In 1980, 
Congress granted the authorization for petroleum production to occur and directed the Secretary 
of the Interior to undertake a program of competitive leasing of potential oil and gas tracts in the 
Reserve. In 2004, the ASDP ROD approved the GMT1 (then CD6) project for permitting, and in 
2013, the NRP-A IAP ROD analyzed impacts of future development in and around the Alpine 
Field, particularly GMT1 and the reasonably foreseeable GMT2. The purpose of the GMT1 SEIS 
is to consider any new and site-specific information relevant to this previously authorized 
project. The proposed project was designed to develop oil from a delineated oil field on valid 
leases within the Petroleum Reserve. Other lands managed by the BLM are either too remote for 
economically viable oil and gas production, or have not had discoveries of sufficient quantities 
of oil or gas to make oil production feasible and economic. State lands located east of the 
Colville River are over a different delineated oil and gas reservoir, and could not be used to 
access the GMTU reservoir.  

A.2.3.3   Evaluation of Other Alternatives that Would Reduce or Eliminate the Use, 
Occupancy, or Disposition of Public Lands Needed for Subsistence Purposes 
 
Alternatives that would reduce or eliminate the use of public lands needed for subsistence 
purposes include Alternative E (No Action). Section 2.4.2, Alternatives Considered but Not 
Carried Forward discusses other alternatives that were considered, but eliminated from detailed 
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analysis due to economic or technological disadvantages, or because they did not meet the 
purpose of the proposed action to produce the oil discovered on CPAI’s leases.  

A.2.3.4 Findings 
 
The effects of Alternative C fall above the level of significantly restricting subsistence use for 
the community of Nuiqsut. The potential impacts to subsistence resources by displacement, and 
impacts to access by subsistence users exceed the non-significant level; therefore, a positive 
determination pursuant to ANILCA § 810 is required.  
 
According to BLM ANILCA policy, “significant restrictions are differentiated from insignificant 
restrictions by a process assessing whether the action undertaken shall have no or a slight effect 
as opposed to large or substantial effects” (BLM Instructional Memorandum No. AK86-350, 
Policy for Section 810 Compliance with the Alaska National Interest Lands Conservation Act). 
Further direction states “no significant restriction results when there would be ‘no or a slight’ 
reduction in the abundance of harvestable resources and no or only ‘occasional’ redistribution of 
these resources; there would be no effect (or slight inconvenience) on the ability of harvesters to 
reach and use active subsistence harvesting sites; and there would be no substantial increase in 
competition for harvestable resources” (ibid.). 

The positive finding for Alternative C of a significant restriction to subsistence for the village of 
Nuiqsut is based on the fact that it would involve all of the impacts described above for 
alternatives A and B as well as additional impacts close to Nuiqsut and along the Nigliq Channel: 

 Kuukpik Corporation has negotiated agreements with industry that prohibit a road connecting 
Nuiqsut to the oil fields as well as any industrial activity within a 3-mile boundary of town. 
These agreements are based on the belief that industrial activity close to town would 
negatively impact subsistence activities. The Nuiqsut Spur Road is intended to allow 
residents to commute to work in the oil field and provide access to subsistence use areas and 
it was specifically designed to be inadequate for industrial uses.  
 

 Nuiqsut caribou hunters cite aircraft traffic as the most common impact on caribou hunting 
and believe that increased air traffic diverts caribou herds away from areas, resulting in 
reduced harvest opportunities. Increased aircraft activity at Nuiqsut (particularly when 
combined with industrial road activity along the Spur Road) would likely deter caribou from 
the immediate area of town. This would disproportionately disadvantage those hunters 
without the means of traveling to remote areas to hunt.  

A.2.4 Evaluation and Findings for Alternative D 
  
Alternative D of the GMT1 SEIS is the Limited Access or “Roadless Alternative.” Under this 
alternative, there would be no year-round access to GMT1 from the existing ACF. In this 
scenario, transportation to GMT1 would be by aircraft approximately nine months of the year 
(May through January) and primarily via ice road approximately three months of the year 
(February through April). The only components in common with the proposed Alternative A are 
the pipeline and east and west valve pads. A 5,000-foot airstrip would be required near the 
GMT1 drill site with the associated parking apron and storage building. The drill pad would be 
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larger and the access road (to the airstrip) shorter. Numerous other additional facilities required 
in the roadless alternative would include a mud plant and cement facility; a class-one disposal 
well; drilling and mud plant water supply; a 75-man drill rig support camp; an incremental 150-
man construction support camp; a permanent full-service operations camp; a water and 
wastewater treatment plant; a 2-inch potable water pipeline; and other additional infrastructure 
required for a stand-along facility. The footprint of Alternative D (with the addition of an airstrip 
and a larger drill pad) is greater than any of the action alternatives. The additional gravel 
requirements may require gravel from both the Clover and ASRC mine sites. Water use would 
also be greater as would emissions due to the redundant facilities at GMT1 as well as to annual 
ice road construction and increased air traffic. Power increase is estimated to be at least five-fold 
for this roadless development scenario.  

A.2.4.1 Evaluation of the Effect of Use, Occupancy, or Disposition on Subsistence Uses and 
Needs 
 
The analysis of the effects of Alternative D on subsistence, presented in section 4.4.3.4, Impacts 
under Alternative D considers reduced access to subsistence use areas, reduced availability of 
subsistence resources, and hunter avoidance of industrial areas. These types of impacts are 
similar to those analyzed in the 2004 ASDP, however new information since 2004 indicates that 
the intensity of these impacts and overall degree of impacts are higher than previously 
anticipated.  
 
The impacts to subsistence under Alternative D would be likely be greater than impacts under 
alternatives A, B, or C. Alternative D would result in increased air traffic in hunting areas west 
of the community and would create a new and significant source of air traffic that did not exist 
before. As noted, air traffic is the most frequently reported caribou hunting impact associated 
with development. Alternative D would result in fewer impacts associated with road traffic and 
facilitated motorized access to the area that are associated with Alternatives A, B, and C. 
Alternative D would create increased impacts to caribou, waterfowl, and furbearer hunting due to 
increased air traffic and due to the additional project components and footprint. Annual ice road 
construction could impact fish habitat. The lack of a gravel road could present less physical 
disruption to caribou movement outside of the ice road season, although it is unclear whether this 
benefit would be offset by the increased air traffic, greater footprint, increased emissions, and the 
continued presence of the pipeline. Hunter avoidance may increase due to the larger and more 
numerous project components west of the community and the continued presence of the pipeline. 
Hunters who would take advantage of a permanent gravel road to access the area would not have 
that opportunity in this scenario. 
 

A.2.4.2 Evaluation of the Availability of Other Lands for Oil and Gas Exploration and 
Development  
 
The Naval Petroleum Reserves Production Act of 1976 (NPRPA), as amended, gave the 
Secretary of the Interior the authority to conduct oil and gas leasing in the NPR-A. In 1980, 
Congress granted the authorization for petroleum production to occur and directed the Secretary 
of the Interior to undertake a program of competitive leasing of potential oil and gas tracts in the 
Reserve. In 2004, the ASDP ROD approved the GMT1 (then CD6) project for permitting, and in 
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2013, the NRP-A IAP ROD analyzed impacts of future development in and around the Alpine 
Field, particularly GMT1 and the reasonably foreseeable GMT2. The purpose of the GMT1 SEIS 
is to consider any new and site-specific information relevant to this previously authorized 
project. The proposed project was designed to develop oil from a delineated oil field on valid 
leases within the Petroleum Reserve. Other lands managed by the BLM are either too remote for 
economically viable oil and gas production, or have not had discoveries of sufficient quantities 
of oil or gas to make oil production feasible and economic. State lands located east of the 
Colville River are over a different delineated oil and gas reservoir, and could not be used to 
access the GMTU reservoir. 

A.2.4.3  Evaluation of Other Alternatives that would Reduce or Eliminate the Use, 
Occupancy, or Disposition of Public Lands Needed for Subsistence Purposes 
 

Section 2.4.2, Alternatives Considered but Not Carried Forward discusses other alternatives 
that were considered, but eliminated from detailed analysis due to economic or technological 
disadvantages, or because they did not meet the purpose of the proposed action to produce the oil 
discovered on CPAI’s leases.  

A.2.4.4 Findings 
 
The effects of Alternative D fall above the level of significantly restricting subsistence use for 
the community of Nuiqsut. The potential impacts to subsistence resources by displacement, and 
impacts to access by subsistence users exceed the non-significant level; therefore, a positive 
determination pursuant to ANILCA § 810 is required.  
 
According to BLM ANILCA policy, “significant restrictions are differentiated from insignificant 
restrictions by a process assessing whether the action undertaken shall have no or a slight effect 
as opposed to large or substantial effects” (BLM Instructional Memorandum No. AK86-350, 
Policy for Section 810 Compliance with the Alaska National Interest Lands Conservation Act). 
Further direction states “no significant restriction results when there would be ‘no or a slight’ 
reduction in the abundance of harvestable resources and no or only ‘occasional’ redistribution of 
these resources; there would be no effect (or slight inconvenience) on the ability of harvesters to 
reach and use active subsistence harvesting sites; and there would be no substantial increase in 
competition for harvestable resources” (ibid.). 

The positive finding for Alternative D of a significant restriction to subsistence for the village of 
Nuiqsut is based on the following criteria: 

• Significantly greater noise, light, and emissions from the drill and camp site are likely to 
displace subsistence resources to a greater degree relative to the footprint than an 
unmanned drill pad with road support 

• The significant increase in air traffic is likely to displace animals (particularly caribou) from 
the area and will almost certainly lead to greater hunter avoidance of the area. 

• Displacement of caribou, wolf and wolverine from a traditional hunting area close to the 
community during two years of winter construction and annual winter ice road 
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construction throughout the lifetime of the project is considered greater than “occasional 
redistribution.”  

• The presence of oil and gas infrastructure adjacent to the Fish Creek traditional hunting area is 
disruptive to the subsistence users in Nuiqsut, who have historically altered their 
traditional hunting patterns to avoid oil and gas development.  

• The proposed project study area overlaps with 86 percent of all 2008-2011 caribou use areas 
and 22 percent of overland 2008-2011 caribou use areas. Forty four percent of all Nuiqsut 
use areas and 31 percent of overland Nuiqsut use areas are overlapped by the project 
study area for the 1995-2006 time period (Table 3.4.3-4). Infrastructure, traffic, and 
industrial effects such as noise and emissions in this area have the potential to reduce the 
abundance of harvestable resources, alter the distribution of these resources, and result in 
the non-use of traditional harvest areas.  

A.2.5 Evaluation and Findings for Alternative E  
 
The No Action Alternative of the GMT1 SEIS precludes the currently proposed development in 
the GMTU. No oil from the GMT1 field would be produced. No new roads, airstrips, pipelines 
or other oil and gas facilities would be constructed pursuant to CPAI’s application for GMT1. 

However, activities that are currently allowed as a result of the 1998 Northeast National 
Petroleum Reserve-Alaska Integrated Activity Plan/Environmental Impact Statement Record of 
Decision (ROD) and 2013 National Petroleum Reserve-Alaska Integrated Activity 
Plan/Environmental Impact Statement Record of Decision would continue. These activities 
include seismic exploration, exploratory drilling of test wells, and the construction of ice roads 
and pads to support these operations. 

A.2.5.1 Evaluation of the Effect of Use, Occupancy, or Disposition on Subsistence Uses and 
Needs 
 
No additional impacts to subsistence would be expected under the No Action Alternative. 
Impacts can be expected to result in the project area from those actions associated with scientific 
research during the summer, and oil and gas exploration during the winter. Numerous studies are 
conducted on a year-round basis on the North Slope, and aerial survey by fixed-wing aircraft or 
helicopter, or ground surveys on foot or by off-highway vehicle (OHV), all have the potential to 
disturb animals. However, the effects of non-oil and gas activities on species utilized by 
subsistence users are expected to be local and short-term, and to have no regional population 
effects. 

A.2.5.2 Evaluation of the Availability of Other Lands for Oil and Gas Exploration and 
Development  
 
The Naval Petroleum Reserves Production Act of 1976 (NPRPA), as amended, gave the 
Secretary of the Interior the authority to conduct oil and gas leasing in the NPR-A. In 1980, 
Congress granted the authorization for petroleum production to occur and directed the Secretary 
of the Interior to undertake a program of competitive leasing of potential oil and gas tracts in the 
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Reserve. In 2004, the ASDP ROD approved the GMT1 (then CD6) project for permitting, and in 
2013, the NRP-A IAP ROD analyzed impacts of future development in and around the Alpine 
Field, particularly GMT1 and the reasonably foreseeable GMT2. The purpose of the GMT1 SEIS 
is to consider any new and site-specific information relevant to this previously authorized 
project. The proposed project was designed to develop oil from a delineated oil field on valid 
leases within the Petroleum Reserve. Other lands managed by the BLM are either too remote for 
economically viable oil and gas production, or have not had discoveries of sufficient quantities 
of oil or gas to make oil production feasible and economic. State lands located east of the 
Colville River are over a different delineated oil and gas reservoir, and could not be used to 
access the GMTU reservoir. 

A.2.5.3  Evaluation of Other Alternatives that would Reduce or Eliminate the Use, 
Occupancy, or Disposition of Public Lands Needed for Subsistence Purposes 
 
No new oil and gas production or processing facilities would be developed in the GMT1 project 
area under the No Action Alternative, thus no additional public lands would be made unavailable 
for subsistence uses. 

A.2.5.4 Findings 
 
The effects of the No Action Alternative fall below the level of possibly significantly restricting 
subsistence uses and needs. The impacts to subsistence resources and access discussed above are 
minimal. This finding applies to the entire project study area. 

A.2.6 Evaluation and Findings for the Cumulative Case 
 
The goal of the cumulative analysis, as presented in Section 4.6: Cumulative Effects is to 
evaluate the incremental impact of the current action in conjunction with all past, present and 
reasonably foreseeable future activities in the Colville River drainage/Nuiqsut subsistence use 
area. It considers in detail activities that are more certain to happen, and gives special attention to 
activities that have been identified as being of great concern.  

The cumulative effects analyses described in the ASDP EIS Section 4.G, pp. 1233-1333 (BLM 
2004), NE NPR-A IAP/EIS Section 4.7, pp. 4-631 - 4-929 (BLM 2008), NPR-A IAP/EIS 
Section 4.8, pp. 1- 296 (BLM 2012), and Point Thomson EIS (Corps 2012, § 4.2 p. 4-2) provide 
an overarching picture of existing and potential oil and gas related activities on the North Slope, 
to which the SEIS analysis is tiered and which are incorporated by reference.   
 
Actions included in the cumulative effects analysis for GMT1 include but are not limited to the 
following: 
 

 CD5 Development Project  
 GMT2 (conceptual development) 
 Future development of the Bear Tooth unit 
 Nuiqsut Spur Road 
 Colville River Access Road 
 Winter oil and gas exploration 
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 Offshore oil and gas development in the Beaufort and Chukchi seas and onshore support 
infrastructure  

 Road and pipeline between Umiat Area and Dalton Highway 
 ASRC Mineral Site Expansion 
 Natural gas pipeline to move North Slope gas to market 

 
These actions are moreover considered in light of the shifting environmental conditions 
presented by climate change.  

 
A.2.5.1       Evaluation of the Effect of Such Use, Occupancy, or Disposition on Subsistence 
Uses and Needs 
 
Section 4.5, Cumulative Effects of the GMT1 SEIS contains a detailed description of the 
cumulative-case scenario, including past effects, present effects, and the future possible oil field 
and infrastructure development upon which this evaluation is based. The cumulative analysis 
expands the geographic area of potential impact beyond the project study area to include areas in 
which activities could occur that would impact subsistence users of Nuiqsut, subsistence 
resources, and wildlife habitat.  
 
The extent of expected cumulative effects on subsistence resources and subsistence access and 
other activities would be very similar if Alternative A, B, or C is selected by this SEIS. The 
expected cumulative effects if Alternative D is selected would be quite different due to the lack 
of access roads and the increase in aircraft traffic. However, the analysis of the effects of the 
cumulative case presented in Section 4.7.4, Subsistence, indicates that, irrespective of the 
alternative selected, cumulative activity in the Nuiqsut subsistence use area has the potential to 
significantly restrict subsistence use. Subsistence resources also have the potential to be 
impacted under the cumulative case. The remainder of this analysis focuses in part on the 
impacts that would be associated with an access road to GMT1 and assumes access roads to any 
future development west of GMT1. For the roadless scenario (Alternative D), impacts from 
roads as described below would not accumulate from development of GMT1 and impacts from 
aircraft traffic (noise, emissions, larger footprint of sites) would accumulate.  
 
The CD5 development project is the most closely connected action to the proposed GMT1 
project and will likely have the most immediate cumulative impacts on subsistence. 
Development of GMT1 is dependent upon the construction and operation of CD5. Staging of 
construction materials and ice road and pad activities are currently underway for CD5 and 
construction is scheduled to begin in late January 2014. CD5 will be located directly west of the 
Nigliq Channel (approximately 8 miles north of Nuiqsut) and will be connected via a bridge and 
pipeline to the Alpine field in the Colville Delta. Due in part to its potential impacts on 
subsistence resources, development of the CD5 project has been delayed by permit 
complications and controversy. There is currently a lawsuit questioning the decision to permit 
CD5 brought by five subsistence hunters of Nuiqsut that claim that development of CD5 will 
negatively impact their traditional subsistence use areas, and that these impacts were not 
adequately considered under the existing EIS when the permit for the bridge over the Nigliq 
Channel was issued. Plaintiffs argue that they have set net sites and fish camps and they fish for 
several species of fish in the Nigliq Channel, that they use the Nigliq Channel for transportation 
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to other subsistence resources and to access the Beaufort Sea for whaling and hunting, and that 
they hunt for birds and caribou in the area of the CD5 well pad and in the area of the proposed 
bridge. The CD5 project considered alone may result in significant impacts to subsistence. In the 
cumulative case, its impacts may be considered synergistic, since further development in the 
GMTU is dependent on CD5.   
 
The combined footprint of GMT1, CD5, and the other existing development in the Colville 
Delta, and the reasonably foreseeable development at GMT2 and in the Bear Tooth Unit could 
create a large amount of development west of Nuiqsut. Considered along with Kuparuk to the 
east, this effectively establishes a corridor of industrial development between Nuiqsut and the 
coast that extends eastward to Prudhoe and westward in a direction that encircles the community. 
The GMT2 development project is a reasonably foreseeable future activity that, like CD5 and 
GMT1, was approved for permitting in the 2004 ASDP ROD. Because the exact location and 
parameters of development are unclear, this SEIS uses a conceptual GMT2 development plan to 
analyze potential impacts. GMT2 would be located approximately 22 miles west of Nuiqsut, 
approximately 7 to 8 miles southwest of GMT1, and would include similar infrastructure and 
footprint as GMT1. GMT2 is dependent on GMT1 (and both are dependent on CD5). The 
potential direct and indirect impacts of GMT2 would be very similar to that of GMT1 and these 
impacts would be additive. However, it is likely that development of GMT2 would make it 
feasible to develop other oil drill sites further west (i.e. most immediately in the Bear Tooth 
Unit). In that case, the impacts of GMT2 would be considered synergistic. Considered together 
with development east of the Colville Delta (Kuparuk and Prudhoe), in the Delta (CD1, CD2, 
CD3, and CD4), west of the Delta with CD5 and GMT1, and additional development further 
west, the cumulative impacts of GMT2 would include an extension of the corridor of industrial 
development between Nuiqsut and the coast. The westward expansion of industry could place 
Nuiqsut in an even more disadvantageous position regarding the Teshekpuk Caribou Herd. An 
access road to GMT2, like that to GMT1, would have some countervailing effects, but these 
would be outweighed by the adverse impacts of additional development within the area. If 
GMT1 is developed, it is likely that the pre-development GMT2 area will have an even higher 
value for subsistence because it will become one of the increasingly rare areas near town without 
industrial development.  
 
The Nuiqsut Spur Road is a new gravel road (5.8 mile-long, 24 ft wide) that will connect Nuiqsut 
to the CD5 access road. The Nuiqsut Spur Road is a private road proposed by the Kuukpik 
Corporation and is located entirely on Kuukpik land. The road is currently in the permitting 
process and construction is scheduled to begin in winter 2014. The Kuukpik Corporation has 
proposed the road in order to increase user access to subsistence resources in subsistence hunting 
areas in the Colville Delta and CD5 area and, with the access road to GMT1 proposed in 
Alternatives A, B, and C, the GMT Unit. The road would also enhance the ability of Nuiqsut 
residents to obtain training and employment, and to support Kuukpik Corporation business 
activities by providing year-round access to the Alpine field. Residents will be able to use the 
road with road vehicles, ORVs, and snowmachines. Residents already use ice roads seasonally 
with all these vehicles and also commonly use road vehicles to transport snowmachines to more 
remote hunting areas via the ice roads, therefore it is likely that the Nuiqsut Spur Road will be 
used in the same ways during the winter and for vehicles and ORVs during the rest of the year. It 
is likely that the Nuiqsut Spur Road will result in increased subsistence hunting in the Colville 
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Delta and GMTU areas. This facilitated access to traditional hunting areas can be considered a 
countervailing effect that partially mitigates the negative impact of loss of subsistence use areas 
to industry. The road may increase hunting competition in the areas where access is facilitated, 
and this area could likely experience greater disturbance to subsistence resources, particularly 
caribou, due to industrial activity and traffic on the road.   
 
The Colville River Access Road is a road proposed by the Native Village of Nuiqsut that would 
allow residents to drive from town to a boat launch area south of town on the main channel of the 
Colville River. This is desirable because otherwise subsistence boating requires travel up the 
Niqliq Channel to reach the Colville and that area of the Niqliq is often too shallow to allow safe 
passage. The Colville River Access Road will facilitate boat access to upriver and downriver 
areas of the Colville including to tributaries of the Colville that are traditionally valuable for 
subsistence, and that may become increasingly valuable with additional development to the 
North and West of town. The Colville River Access Road is therefore a countervailing impact 
with regards to the decreasing utility of subsistence land to the north, east, and west of town. 
 
Annual winter oil and gas exploration activities are expected to continue in areas west of Nuiqsut 
in the coming decades. These activities include seismic exploration, ice road construction and 
well testing. Seismic is thought to disturb animals from the area and create difficult terrain for 
snowmachines. Ice road construction requires significant fresh water use from local fish-bearing 
lakes and results in summer air traffic to plan routes and to retrieve marker stakes. The ice roads 
facilitate access to remote areas that some subsistence hunters appreciate and can be considered a 
minor countervailing effect although hunter avoidance, considered with the other adverse 
impacts, means that overall impacts of winter oil and gas activities are adverse and additive.  
 
Foreseeable development in the NPR-A could also include onshore facilities to support offshore 
development in the Chukchi Sea and could extend across much of the NPR-A and land west of 
the NPR-A via a pipeline that would tie into TAPS. Foreseeable development in the Beaufort Sea 
would require onshore pipelines and could require onshore processing facilities west of the 
GMT1 project study area that could impact the Teshekpuk Caribou Herd. The onshore support 
infrastructure for offshore activities could make it more economically viable to extract oil and 
gas reserves from a wide area spanning the NPR-A, many of which may be subsistence use areas 
in which oil and gas would otherwise not be economically recoverable. This could cause a 
synergistic increase in disturbance sources. There is the potential for this scenario to have a 
significant impact on subsistence resources and access to those resources for the communities of 
Point Lay, Wainwright, Barrow, Atqasuk, Anaktuvuk Pass, and Nuiqsut. Furthermore, 
infrastructure built for coastal onshore oil and gas activities could also encourage offshore 
development, creating a self-reinforcing system.  
 
An all-season gravel road and pipeline connecting Umiat (in southeast NPR-A, about 60 miles 
south of Nuiqsut on the Colville River) with the Dalton Highway is another reasonably 
foreseeable development within the geographic scope considered for cumulative effects to 
subsistence. The U.S. Army Corps of Engineers was the lead agency on a recent EIS for the 
proposal, which is currently suspended. Industry is currently exploring oil reserves at Umiat, the 
success of which may determine the viability of this road and pipeline. If a relatively direct route 
from the Dalton Highway to Umiat were used, the road would be approximately 102 miles long 
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with an estimated footprint of 505 acres. It is unknown whether the road would be open to the 
public or restricted to industry; this analysis considers both uses while noting that the impacts of 
the road would be much more significant were it open to the public. There would likely be 
important effects on subsistence by oil and gas and non-oil and gas use of the road, which would 
cut across north-south caribou migration paths and potentially affect animals in the TCH and 
Central Arctic Herd (CAH) during some autumn and spring migrations. A public road would 
provide increased access to caribou by non-local hunters and, if hunting were not appropriately 
managed, this could result in a cumulative increase in caribou mortality. Also, caribou may adapt 
to the presence of a road in a way that does not substantially affect the herds, but may have a 
substantial effect on subsistence hunters that rely on specific paths of movement by migrating 
caribou. If public, the road would provide access to all navigable parts of the Colville River 
drainage to hunters and recreationalists with boats from other areas, increasing competition and 
disturbance in both Nuiqsut and Anaktuvuk Pass’s subsistence use areas. If boaters use this 
access to reach the Beaufort Sea, this could increase disturbance to Nuiqsut’s marine mammal 
subsistence hunting areas. The Umiat road and pipeline would also increase the likelihood of 
additional impacts to fish to the southeast of the GMT1 project study area because permanent 
infrastructure (e.g. roads, pads, pipelines, and causeways) and gravel mining are likely to 
continue contributing to changes in natural drainage patterns and water quality, alternations to 
physical habitat, barriers to fish movement, and increased water pollution. If public, the road 
could also lead to synergistic pressures on fish in the Colville River and its tributaries due to 
greater use of the area for sport and subsistence fishing.   

The cumulative effects of these current and future activities on caribou distribution and 
abundance are likely to be long-term, lasting as long as the life of the onshore and offshore oil 
fields. Any reduction in the calving and summer habitat use by cows and calves from future 
onshore development would represent a functional loss of habitat that could result in long-term 
effects on the caribou herds’ productivity and abundance. 
 
A.2.5.2        Evaluation of the Availability of Other Lands for Oil and Gas Exploration and 
Development 
 
The Naval Petroleum Reserves Production Act of 1976 (NPRPA), as amended, gave the 
Secretary of the Interior the authority to conduct oil and gas leasing in the NPR-A. In 1980, 
Congress granted the authorization for petroleum production to occur and directed the Secretary 
of the Interior to undertake a program of competitive leasing of potential oil and gas tracts in the 
Reserve. In 2004, the ASDP ROD approved the GMT1 (then CD6) project for permitting, and in 
2013, the NRP-A IAP ROD analyzed impacts of future development in and around the Alpine 
Field, particularly GMT1 and the reasonably foreseeable GMT2. The purpose of the GMT1 SEIS 
is to consider any new and site-specific information relevant to this previously authorized 
project. The proposed project was designed to develop oil from a delineated oil field on valid 
leases within the Petroleum Reserve. Other lands managed by the BLM are either too remote for 
economically viable oil and gas production, or have not had discoveries of sufficient quantities 
of oil or gas to make oil production feasible and economic. State lands located east of the 
Colville River are over a different delineated oil and gas reservoir, and could not be used to 
access the GMTU reservoir. 
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A.2.5.3        Evaluation of Other Alternatives that would Reduce or Eliminate the Use, 
Occupancy, or Disposition of Public Lands Needed for Subsistence Purposes 
 
Section 2.4.2, Alternatives Considered but Not Carried Forward discusses other alternatives 
that were considered, but eliminated from detailed analysis due to economic or technological 
disadvantages, or because they did not meet the purpose of the proposed action to produce the oil 
discovered on CPAI’s leases.  
 
A.2.5.4       Findings 
 
The effects of the cumulative case as presented in this analysis, when taken in conjunction with 
all alternatives, fall above the level of significantly restricting subsistence use for the 
communities of Nuiqsut, Barrow, Atqasuk, Anaktuvuk Pass, Point Lay, and Wainwright. The 
potential impacts to subsistence resources by displacement, and impacts to access by subsistence 
users exceed the non-significant level; therefore, a positive determination pursuant to ANILCA § 
810 is required.  
 
According to BLM ANILCA policy, “significant restrictions are differentiated from insignificant 
restrictions by a process assessing whether the action undertaken shall have no or a slight effect 
as opposed to large or substantial effects” (BLM Instructional Memorandum No. AK86-350, 
Policy for Section 810 Compliance with the Alaska National Interest Lands Conservation Act). 
Further direction states “no significant restriction results when there would be ‘no or a slight’ 
reduction in the abundance of harvestable resources and no or only ‘occasional’ redistribution of 
these resources; there would be no effect (or slight inconvenience) on the ability of harvesters to 
reach and use active subsistence harvesting sites; and there would be no substantial increase in 
competition for harvestable resources” (ibid.). 

A.3     Notice and Hearings 
  
ANILCA § 810(a) provides that no “withdrawal, reservation, lease, permit, or other use, 
occupancy or disposition of the public lands which would significantly restrict subsistence uses 
shall be effected” until the federal agency gives the required notice and holds a hearing in 
accordance with ANILCA § 810(a)(1) and (2). BLM will provide notice in the Federal Register 
that it made positive findings pursuant to ANILCA § 810 that the alternatives A, B, C, D and 
cumulative case presented in the GMT1 SEIS, met the “may significantly restrict” threshold. As 
a result, public hearings will be held in the potentially affected communities of Nuiqsut, Barrow, 
Atqasuk, Anaktuvuk Pass, Point Lay, and Wainwright. Notice of these hearings will be provided 
in the Federal Register and by way of the local media, including the Arctic Sounder newspaper, 
and KBRW, the local Barrow radio station with coverage to all villages on the North Slope. 
Meeting dates and times will also be posted on BLM’s website at www.blm.gov/ak/gmt.  

A.4     Subsistence Determinations Under ANILCA § 810(a)(3)(A), (B), and (C) 
 
ANILCA § 810(a) provides that no “withdrawal, reservation, lease, permit, or other use, 
occupancy or disposition of the public lands which would significantly restrict subsistence uses 
shall be effected” until the federal agency gives the required notice and holds a hearing in 
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accordance with ANILCA §810(a)(1) and (2), and makes the three determinations required by 
ANILCA § 810(a)(3)(A), (B), and (C). The three determinations that must be made are: 1) that 
such a significant restriction of subsistence use is necessary, consistent with sound management 
principles for the utilization of the public lands; 2) that the proposed activity will involve the 
minimal amount of public lands necessary to accomplish the purposes of such use, occupancy, or 
other such disposition; and 3) that reasonable steps will be taken to minimize adverse impacts to 
subsistence uses and resources resulting from such actions [16 U.S.C. § 3120(a)(3)(A), (B), and 
(C)]. 
 
The BLM has found in this subsistence evaluation that Alternatives A, B, C, D, and the 
cumulative case considered in this SEIS for all alternatives would significantly restrict 
subsistence uses. Therefore, BLM will undertake the notice and hearing procedures required by 
ANILCA § 810 (a)(1) and (2) in conjunction with release of the Draft GMT1 SEIS in order to 
solicit public comment from the potentially affected communities of Nuiqsut, Barrow, Atqasuk, 
Anaktuvuk Pass, Point Lay, and Wainwright and subsistence users. 
 
The determination that the requirements of the ANILCA § 810(a)(3)(A), (B), and (C) have been 
met will be analyzed in the Final ANILCA § 810 Evaluation, using input from the subsistence 
hearing in Nuiqsut.  
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